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ORIGINAL ARTICLES. 


ALTERATIONS IN THE VOLUME OF THE NORMAL SPLEEN AND 

THEIR SIGNIFICANCE. 

Being the Twenty-first Mary Scott Newbold Lecture of the 
College of Physicians of Philadelphia. 

By Joseph Barcroft, 

FELLOW or king’s COLLEGE; PROFESSOR OF PHYSIOLOGY, CAMBRIDGE UNIVERSITY, 

CAMBRIDGE, ENG. 

X 

The work of three men whose names appear on tlie roll of this 
College, Pearee, ICrumbhaar and Frazier,^ has to me been so great 
a source of inspiration as to make this evening one which will always 
stand out in my memory. The pleasure, of discussing the change 
of volume of the spleen in Philadelphia is as great as the sense of 
honor which I feel in being asked to do so by a society which num- 
bers among its members some of those whose opinions on this .sui)- 
jcct are of outstanding authority. My own methods are perhaps 
dilferent from most used by them and my only regret is that the 
occasion is that of a lecture rather than a medical e.vchange of 
experience. 

Let me commence by stating very shortly, and so disposing of, 
certain inevitable methods of technique. 

The object has been to form some estimate of the alterations in 
volume of tJiis si)lccn when tlic animal is in full health and exercising 
his normal functions. Anesthetics must be barred and even the 
plethysmograj^hie methods, so fruitful in the hands of Hargis anrl 
Mann,- and of Heymans,' have not been used hccanse they postn- 
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late quiescence on the part of tlie animal. I have had recourse to 
two principal methods of investigation; 

1. That of performing a preliminary operation in which small 
metal clips were placed along the edge of the spleen, and when the 
effects of the operation had entirely worn off, judging of the size 
of the organ by means of Roentgen ray photographs taken in the 
liorizontal and vertical planes; from which photographs a presentable 
reconstruction can be made of the lineal outline (Barcroft^ and others). 

2. An operation by which the spleen, without injury to its vascu- 
lar and nervous attachments can be withdrawn Birough the body 
wall and fixed in a position outside of tlie skin. In this position the 
organ rapidly makes itself at home, so much so that it ultimately 
becomes covered by a delicate epithelium like tliat of tlie lip and is 
then proof against any but gross injury (Barcroft and Stevens®). 

By either of these methods large alterations in tlie volume of the 
organ may be seen rapidly to take place. So large indeed are they 
as to convince the observer that the spleen may on occasion contain 
perhaps one-fifth of the whole blood volume. 

The principal experimental procedures which will lead to the 
rapid disgorgement of tliis blood are, asphyxia, carbon monoxid 
poisoning, exercise, hemorrhage, and as has been shown by Hargis 
and Mann,2 and by Cannon and Izquierdo,® emotion. 

I pass over these acute effects very briefly because they have 
already been described in print and I pass to certain effects which 
extend over longer periods of time, concerning which less has been 
already published. One comment, however, I must first make in 
the cases of hemorrhage and of exercise: the contraction of the 
spleen, is not as I had once supposed, a final effort on the part of 
the body to add to the blood volume. It is a very early effect, a 
kind of fine adjustment; like all fine adjustments, though useful, is 
not indispensable. 

Prolonged Contraction of the Spleen. The Effect of Pregnancy.'^ 
The first experiments in which the spleen was exteriorized were, of 
course, somewhat of a speculation. These were carried out in the 
early summer of 1926. When the phenomenon of tlie contraction 
of the spleen on exercise had been fully established it became our 
intention to take one, at least, of the three animals in our possession 
to show at the Physiological Congress at Stockliolm. The question 
was which should it be? We placed the dogs in an order of merit 
and the order remained undisturbed until a few days before the 
date of departure for the Congress. Then tlie spleen of our best 
animal suddenly became small and pale. The animal itself became 
extremely disinclined to take exercise and when it did so the con- 
traction of the already small spleen was not very well marked. We 
were, of course, greatly disappointed, partly because our best speci- 
men had failed and partly because the possibility was introduced 
that the exercise contraction of the spleen was a less constant phe- 
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nomenon than we had supposed. However, two quite good speci- 
mens remained. These were taken to Stockholm where the best 
alas was run over in the street by a motor bus. The remaining 
animal, however, proved quite a convincing demonstration of exer- 
cise contraction. 

To return to the animal which we decided not to take. It was killed 
just before we started; our laboratory assistant Sergt. -Major Seeker, 
R. A. M. C., performed a postmortem upon it and on our return 
from StoclAolm we were greeted with the information that the 
uterus of the animal had contained fetuses in a fairly advanced 
stage of development. It must be confessed that we did not at 
once grasp the significance of what had taken place. 

A second “accident,” however, focussed our attention on the 
subject. We exteriorized the spleens of two dogs. Both spleens ran 
a somewhat similar course for a while, then one suddenly became 
much smaller and pale. It had shrunk in a few days to half its 
surface. Then one morning we came into the laboratory to find 
7 puppies. From this time the spleen gradually enlarged. Ulti- 
mately partly because of the continued gradual shrinldng of the 
spleen of the control animal and partly because of the gradual 
enlargement of the spleen of the recently pregnant one, the two 
became almost the same size. 

From this time we undertook some sj'^stematic observations in 
the subject of the relation of pregnancy to spleen volume. 

The technique at first was similar to that which has just been 
described. A bitch was “covered” by a dog : at the same time another 
of about the same size was chosen as a control. Four to five weeks 
afterward the spleens of the two were exteriorized. As the period 
of gestation in the bitch is sixty-three days, there remained about 
four weeks and a half in which the spleen could settle down. Usually 
it is not possible to make any comparisons which are of value for the 
first ten days. The size of the spleen depends upon tlie operative 
procedure for that period— a little more or less pressure on one of the 
splenic vessels will make a considerable dift’erence. After that, 
about ten days, the comparisons between the “probably” pregnant 
and the control bitclies were instituted. In each case there was 
little to choose in size between the spleens of the two animals at 
that stage, but in the last fortnight or ten days’ pregnancy, the 
spleen of the prospective mother shrank to an insignificant size and 
became very pale, enlarging again after tlie birtli of tlie pups and 
ultimately attaining tlie size of that of the control animal. Once 
tJie spleen had attained tlie same size tliey ran a pretty equal course, 
botli gradually shrinking for a time. The least satisfactory feature 
of tliesc experiments was tliat we were comparing the variations in 
the size of the spleen of tlie pregnant bitch not witli a control whose 
size remained the constant or practically constant, but witli one 
which itself was gradually shrinking. At that time we had not 
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discovered that after the spleen lias been exteriorized for several 
months the volume changes relatively little. That discovery was 
made on an animal which had been used as a control in one of the 
abo\'e experiments. After her spleen had settled to a volume of 
relative Constance it happened that she came on “heat.” She took 
the dog successfully and so we had the 0})portunity of investigating 
the efi'ect of pregnancy on a bitch whose spleen, apart from the 
demands of her reproductive organs would have remained of rela- 
tively constant volume over a period of nine weeks. 

The spleen showed a marked but passing contraction during the 
period of “heat,” This was only a matter of a few days. It returned 
to its former size and no material alteration took place until nearly 
half way through the jiregnancy. The spleen then commenced to 
shrink and reached its minimum size about four days before the 
birth of the pups. During those four days it altered but little, 
growing if anything, but directly after the pups were born the spleen 
rapidly became more turgid and within twentv daj’s it was larger 
than at any time during the previous six montlis. Such is a rough 
outline of the facts. There are one or two points to be cleared up 
before we discuss their interpretation. 

There is usually a certain amount of anemia associated with the 
exteriorization of the spleen. Could it be that the alleged pregnancy 
shrinkage was really a result of anemia, not in truth a primary 
result of pregnancy. Hemoglobin determinations were made 
throughout the course of tlie exjieriment last quoted. The hemo- 
globin percentages were as follows: 


Three months before pregnancy Hb — 80.0 

During heat Hb —74.6 

During first half of pregnancy Hb —,75.6 

During second half of pregnancy Hb — 70.2 

During twenty days after Hb — 72.2 


The above results show that during the period of “heat” when 
the spleen was contracted, the hemoglobin values were not sensibly 
lower than tliey had been previously. Throughout the whole of the 
pregnancy they remained in the vicinity of 70 with one or two excep- 
tions, at which level they were at the time of birth and for some time 
subsequently. Moreover the research of Shen® showed that, while 
bleeding caused a shrinking of the spleen, the fact of a low hemo- 
globin value did not necessarily do so. 

Postoperative Contractmi of the Spleen. During the course of 
experiments in which parts of the intestine were exteriorized,® some 
time after exteriorization of the spleen, some quite unexpected 
observations were made. 

In the first two experiments of the series a loop of small intestine , 
was withdrawn and placed outside the abdominal wall.^® In both 
cases the animal seemed to do well even though the gut had not been 
severed and the food had to pass along the exteriorized portion. 
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Neither dog, however, lived very long, the ultimate trouble in each 
case being perforation. In one animal the lesion was in tlie abdomi- 
nal cavity. The dog suddenly became ill; the condition clearly 
being hopeless, it was killed. The postmortem examination showed a 
general infection of the abdomen. 

The perforation in the other animal took place in the exteriorized 
portion; it was due to an accidental cause, namely, that the dog swal- 
lowed a piece of bone about 4 inches long. This was unable to get 
round an angle where the gut was fixed to the abdominal wall. In 
both these cases the spleen became quite small during the operation 
and did not regain the size thereafter. Indeed in the first case, 
that in which general peritonitis developed, the spleen shrunk even 
more than it had done; it was at its smallest when the animal died. 

The question arose: Had these animals survived, would their 
spleens ever have attained to a size as great as that which they 
would have occupied if the subsequent abdominal operation had 
never Ijeen performed? 

One cxjDeriment has taken place in which a portion of gut has 
been exteriorized with perfect success by Florey,'^ after the spleen 
had been exteriorized some two months pre^dousl5^ There was no 
indication of any general or even local infection. Nevertheless, the 
spleen again shrank to about half the previous size and remained so 
for about four weeks. After that time it dilated and attained the 
size which judging from a control dog, it would have occupied if no 
intestinal operation had taken place. Here again we are in the dark 
as to whether the contraction was due to a nervous reflex or to some 
substance absorbed from the wound or elsewhere. 

Significance of the Splenic Contraction. Having studied some of 
the phenomena, for their own sake, which the contraction of the 
spleen presents, we may now turn to the consideration of the ques- 
tion of what significance may be the splenic contraction. Let us go 
back to Gray’s original thesis that the function of the spleen is to 
control the quantity and quality of the blood. 

The Recjulaiion of the Qmniiii/ of Blood. Three factors appear to 
be connected, though the precise numerical relation between them 
is not as yet worked out. 

1 . The volume of blood in the body. 

2. The volume of the bed in which it circulates, that is, the j)rc.s- 
sure under which the blood would be in the bofly if the whole cir- 
culation ceased. 

3. The volume of blood which circulates per minute round tin's 
vascular system over short periods of time. 

If, for instance, a certain quantity of blood is injected into the 
circulation, all obscrver.s (Daly,’= II. Barcroft'"’ and .larisch'^j agree 
that, otlier things being equal, the circulation rate will be increased, ' 

They agree nu)reover that in the closed heart-lung preparation 
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or in the intact but brainless animal the rate of increase expressed in 
cubic centimeters per minute is of the order of ten times tlie amount 
of blood injected. Thus, as will be seen from the following picture, 
roughly 20 cc. of blood injected will produce an increased flow of 
200 cc. of blood per minute round the body. 

Suppose then a dog to have a bloodflow of 1 liter of blood per 
minute round his body and suppose that the spleen adds to that 
100 cc. of blood. The increased bloodflow is found by multiplying 
the 100 cc. of added flow by ten, and is therefore 1 liter. The effect 
then has been to increase the ratio of bloodflow from 1 to 2 liters 
per minute. 

In the case of exercise such an increase forms an appreciable pro- 
portion of the whole augmentation which takes place. 

Moreover, the significance of the addition of blood from an out- 
side source, such as tlie spleen, does not end witli the statement which 
has just been made. 

Among the various factors which conspire to give momentum to 
the blood when exercise is taken, is the augmentation of the depth 
of respiration. ^5 Now if I understand aright, the effect of deepened 
respiration on bloodflow is not so much to add to the velocity of the 
circulating blood, but to multiply it by a factor. 

Let me ask a question. If a certain degree of dyspnea increased 
the minute volume of blood from an initial value of 1 liter to a final 
value of 2 liters, would the same degree of dyspnea augment an 
initial value of 2 liters into a final value of 4 liters? I am not pre- 
pared to make definite statement in the affirmative, nevertheless 
there does seem to be that element about the effect of dyspnea. It 
is a sort of amplifier and therefore any other factor which adds 
to the minute volume, has in exercise a significance beyond the 
face value owing to this effect of the dyspnea which follows and 
amplifies it. 

The word "follows” if not actually used advisedly is used .not 
quite casually. The events which lead up to exercise are often 
gradual and, as the result of suitable emotion contraction of the 
spleen, may precede the actual exercise, in which case the splenic 
increase of the minute volume would precede so much of the dys- 
pnea as is caused by altered hydrogen-ion concentration of tlie 
blood. 

Hemorrhage. Let us pass to the significance of hemorrhage in 
relation to spleen volume. 

Striking as are the results produced by the injection of blood, 
the results produced by its withdrawal are perhaps more so. The 
withdrawal of 100 cc. of blood from a closed heart-lung preparation 
reduces the minute volume of blood from 1.5 liters per minute to 0.5 
* liter per minute. But so far as is known, a very early effect of hemor- 
rhage on this intact animal is to produce contraction of the spleen 
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and in the cat about xV of ^11 the blood may be taken from the 
vessels without any sensible fall in the volume of the circulating 
blood. Applied to a dog of 15 kilos, that would mean that 100 cc. 
of blood could be taken out without appreciably reducing the quan- 
tity of blood in circulation. After that 100 cc. had gone, the minute 
volume would commence to pay a heavy tax on every further cubic 
centimeter of blood withdrawn. 

More Chronic Compensations. Apart from the role of the spleen in 
buffering mechanically the vascular system against sudden emer- 
gencies in the circulation such as those caused by hemorrhage, 
exercise, etc., there remained to be considered such questions as the 
role in pregnancy, intestinal operations, alterations in skin tempera- 
ture, etc. 

About these matters we know but little; a calculation made on 
the basis of some work by Uyeno^® suggested that the total volume 
of blood which coursed tiirough the skin vessels if dilated by heat 
might be about 3 liters in man per minute. This is of course asso- 
ciated with a considerable increase in the size of the vascular bed 
in the skin vessels. Clearly these alterations could be effected with- 
out any alteration in the total minute volume, of the total vascular 
capacity by the cutting off of blood from other areas. But to supply 
3 liters of blood per minute to the skin would on that basis mean the 
diversion of anything from 40 to 90 per cent of this whole blood- 
flow to the sldn and have little for the essential organs of the body. 
It seems rational therefore that if the vascular bed is enlarged the 
blood volume should be enlarged in proportion, that is to say, so that 
• the blood exerted the normal pressure in the vessels. And indeed 
experiments, other than the original observations on our way to 
Peru,^^ have shown an increased bloodflow as the result of residence 
in a warm chamber. The provision of corpuscles to meet the 
increased bloodflow may be a legitimate function of the spleen; 
the matter could easily be tested on an animal with an extracutane- 
ous spleen, but that has not been done. 

Operations. We are still more in the dark as regards the shrinkage 
of the spleen in intestinal operations. Here the weak point in the 
argument is not whether or no the spleen contracts, but whether 
or no there is any commensurate increase to the vascular bed. This 
matter again is rmder investigation. 

Pregnancy and Heat. The evidence with regard to these altera- 
tions is on the whole more satisfactory than with regard to either 
postoperative shock or exposure to warm climates, because we know 
that we have both a large increase in the vascular bed of the genera- 
tive organs and a decrease in the size of the spleen. The point 
unproven here is the actual increase in the blood volume in dogs. 
But insofar as it is legitimate to transfer information culled from one 
form of life to another, these experiments seem to form a natiual 
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complement to those of Rowntree/® who found a rise with vital red 
in the blood volume much beyond the amount of the fetus— the 
method was that of vital red injection which in any case could not 
bj' the very nature escape from the maternal blood. Tiie rise com- 
menced about the middle of pregnancy, the same time as did our 
contraction of the spleen. 

Regiihtion of the Qiiality of the Blood. As Regards the Blood 
Count, hlanj^ observers now have studied tlie efl'ect of contraction 
of the spleen upon tJie blood count— a problem which has been 
attacked in more than one way. Tlie most direct attack was that of 
Cruickshank/® who in the cat cut the splenic nerves and bj'’ tying 
nearly all of the anastomatic vessels reduced the lienal circulation 
to almost a simple system in whicli the blood entered the organ by 
the splenic arteries only and left it by the splenic vein only. He 
could then rapidly clamp the splenic artery, stimulate the splenic 
nerve and, collecting the blood which was evacuated from the spleen, 
determine its hemoglobin content. To give an example in which 
stimulation yielded 8 cc, of blood from the cat’s spleen, the following 
were tlie hemoglobin ^’■alues of each cubic centimeter, that of the 
arterial blood being taken as 100: 

Cubic centimeter:— 1st 2d 3d 4th 5th Cth 7th Sth 

Hemoglobin value . 100 104 120 135 126 .. 108 96 

These results show at a maximum an increase of 35 per cent in the 
red corpuscles and on the average about 15 per cent. The addition 
of 8 cc. of such blood to that of tlie whole animal would not appre- 
ciably alter the erytlirocyte count of the blood in the general 
circulation. 

The above results fall far short of what might be expected from 
the exjieriments of numerous investigators who have produced 
indirect evidence of the effect of the splenic contraction on the red 
blood count. Their procedure has been to institute some experi- 
mental condition, asphyxia, adrenalin injections, exercise, etc., 
observe the consequent rise in tlie blood count and compare the 
results with that produced on a control splenectomized animal. 

The most complete of such experiments are perhaps those of 
Scheunert and Krzjnvanek®® who showed that the red count in the 
horse may rise from 6.01 million to 8.04 million on work. This 
means a 33 per cent increase in the red blood corpuscles. I cannot 
see how that could be effected solely by the spleen, even if the spleen 
contribution was 100 per cent corpuscles. Moreover, everything 
that we know about tlie mechanism of tlie body suggests that too 
large an alteration is only likely to be affected as the result of a 
combination of causes working in unison. Every adaptation is an 
integration. 

Binet and his school have carried out a great many e.xperiments 
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of this type of which the following by Binet and Williamson^i is a 


fair example: 


Red blood cell 
in millions per 
c.mm. 


Dog-chloralose : 

Normal before asphyxial crisis * 7,4 

Normal after five minutes asphyxia 8.6 

Normal before second asphyxia 7.7 

Normal after five minutes asphyxia 8,4 

Dog-chloralose: 

Normal before first asphyxial crisis 8,0 

Normal after five minutes asphyxia 9.8 

Splenectomized before second asphyxial crisis 8.8 

Normal after five minutes asphyxia 8.8 


In a form of life so widely different from the mammals as the 
dogfish, Hall and Gray^^ have observed what appears to be essen- 
tially the same phenomenon. Reduce the oxygen content of the 
water in which the fish is contained, the spleen contracts and the red 
blood corpuscle count rises. 

The question naturally arises, can such result be obtained on 
man? Himwich and Barr^® in 1923 showed that exercise in man 
raised the oxygen capacity of the blood; these observations have 
been confirmed by the subsequent work of Harrison, Robinson and 
Syllaba.2* Pickering and Syllaba^® have, however, tried the same 
experiment on a number of splenectomized persons, in whom they 
also obtain an increase in oxygen capacity. If there is an}’- differ- 
ence then between the normal and splenectomized individuals it is 
at most a small differential one. 

Iron. One of the striking appearances exhibited, especially by 
unstained sections of the spleen, is that of a brown material known 
as hemosiderin. A good deal of controversy has taken place about 
this substance, first as to whether it is always in cells or is sometimes 
free, and second, as to whether it is a compound more or less on 
the hematin level, as opposed to a compound of iron of a more- simple 
nature. As regards the first point, I can offer no opinion. I have 
certainly seen it outside actual cells, but whether or not the cells 
which may have contained it broke down in the processes to which 
the sections were treated, I am unable to say. 

As regards the nature of the pigment, it must be admitted that, 
as usually found, it does not give the usual tests for inorganic iron 
such as those with potassium sulphocyanate, potassium ferro- 
cyanide or potassium ferricyanate. It does, however, give a black 
coloration with ammonium sulphate. The recent work of Stanley 
Cook-® seems to indicate that in spite of these facts, hemosiderin is 
nothing more complicated than ferric hydrate, but in some sort of 
colored suspension. Hemosiderin is seen not only in the spleen pulp, 
but often in large quantities in the sinuses which go to form the 
confluents of splenic vein and in tlie splenic vein chiefly it follows 
that when tlie spleen contracts such hemosiderin (that is, Feo(OH)G) 
as may be in tire venous sinuses and the vein itself is driven on. 
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What becomes of it is as yet unlmown. Nor is it known whether 
the number and strength of the splenic contractions have any influ- 
ence on the rate of the production and, therefore, over any long 
time of its elimination. 

The Fragility of the Red Corpuscles. Orahovats,^'' using essentially 
the same preparation as Cruickshank had done, studied tlie relative 
fragilities of the red blood corpuscles which enter and leave the 
spleen and obtained positive results. To graduated salt solutions, 
the corpuscles in the blood squeezed out of the spleen are more 
fragile than those of the general circulation. The interpretation of 
this observation is not very easy. One or both of two reasons might 
be ascribed. First, residence in the spleen might increase the fragil- 
ity, or second, the spleen might filter ofi^ the more fragile corpus- 
cles. As between these tvm views, the e^ddence which he adduced 
seemed to favor that which seemed inlierently least likely, namely, 
that the spleen exercised some kind of selection, and the facts would 
be explained if we assume that in proportion to its fragility tlie 
corpuscle has a greater chance of sticking in the spleen. 

Though these experiments Avere suggested to us by those of 
Pearce, Krumbhaar and Frazier, who showed that the fragility of 
the corpuscles varied for some time after the spleen had been cut 
out, and though our results are what might be expected, they will, I 
tliink, agree with me that the ultimate interpretation of both is not 
at all certain. 
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THE AGRANULOCYTIC BLOOD PICTURE IN CONDITIONS OTHER 

THAN ANGINA. 

By George Blumer, M.D., 

PROFESSOR OF MEDICINE, YALE UNIVERSITY MEDICAL SCHOOL, 

NEW HAVEN, CONN. 


Since 1922 , when Schultz called attention to the condition, an 
increasing number of cases of so-called agranulocytic angina has been 
reported, both in Europe and in this country. The picture painted 
by Schultz was characterized by the occurrence, usually in elderly 
females, of a necrotizing throat infection, with fever, rapidly develop- 
ing exhaustion, slight jaundice and a quickly fatal issue with the 
blood picture of leukopenia, an almost complete absence of granulo- 
cytes, and almost complete lack of involvement of the red cells and 
platelets. 

Since Schultz’s article appeared, it has become apparent that all 
cases do not conform strictly to his original description. In some, 
contrary to his specifications, hemorrhagic symptoms have been 
present and in others involvement of the red cells with pronounced 
anemia has occurred. It has become clear that the necrotizing 
process does not necessarily involve the throat but that the gums, 
the esophagus, the intestines, the genitalia and even the skin may 
be attacked. 

It is the purpose of this paper to point out that local and general 
sepsis not affecting primarily the skin or mucous membranes may be 
accompanied by a leukopenia and an agranulocytic blood picture 
and to discuss the differentiation of these conditions from others 
which may simulate them. 

While four cases have been observed, only one came to autopsy. 
A brief description of this case, observed on the service of Dr. 
Francis G. Blake in the New Haven Hospital, will serve as a point 
of departure. 

Case Report. C. M., a Scandinavian loom mechanic, aged fifty-two 
years, entered the medical service of the New Haven Hospital June 25, 1928, 
having been referred there for the treatment of glycosuria. 

His chief complaint on entrance was lung trouble and weakness. 

He stated that for three weeks before entrance he had been unusually 
fatigued, and that during this period he had lost 15 pounds in weight. He 
had also had a series of boils on his forearms. Two weeks before entrance 
he developed a cold, with yhiUy sensations, cough, slight dyspnea and puru- 
lent morning expectoration. There was anorexia and nausea, but no 
vomiting. He was constipated. 

The past history was quite eventless. _ He had had the usual minor ail- 
ments of childhood but had never been sick since. There was no venereal 
or alcoholic history. There had been no serious injuries or operations. 

His family history was without significance. His parents died at an 
advanced age and he had five healthv children. 
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On entrance to the hospital he had a temperature of 100° F., a pulse of 
SS and a respiration of 20 to the minute. He was poorly nourished and his 
skin was sallow, subicteric. The teeth showed caries and there was an area 
of reddened, swollen and slightly tender gum where a tooth had been 
removed several weeks previousl3^ The chest was noted to be emphysema- 
tous but the examination of the other organs showed nothing of note. 

The urine had a specific gravity of 1012, showed the slightest possible trace 
of albumin, no sugar and was otherwise normal. 

The blood, June 25, showed red blood corpuscles 3,100,000, hemoglobin, 
60 per cent, leukoc 3 des, 2600. The differential count, stated in the histor 3 ’- 
to be probably incorrect, showed pol 3 ''morphonuclears, 61 per cent; bTOpho- 
CAdes, 39 per cent, large mononuclears, eosinophils and basophils none. 
The appearance of the red cells was said to be normal. 

June 27. The leukocyte count was 1600, with a differential count of 
pofi'inorphonuclears, 54 per cent and l 3 Tnphoc 3 ’tes, 46 per cent. 

June 28. The leukoc 3 des were 1800. 

On June 29 swelling of the left thigh with fluctuation was noted. The 
patient left the hospital against advice on this date. 

.July 14 the patient returned to the hospital with swelling and tenderness 
of the left thigh. He had been in bed since his return home and had 
developed during that time a second tooth abscess which ruptured spon- 
taneousl 3 ". 

He was transferred to the surgical department of the hospital where a 
large abscess of the thigh was opened and drained. Cultures from this 
showed Staplydococcus aureus. He was noted at this time to be subicteric 
ndth negati^"e heart and lungs, a liver palpable at the costal margin and no 
enlargement of the spleen. There were a few palpable posterior cer^dcal 
l 3 nnph nodes. 

A blood count Juty 15 showed: red cells, 2,500,000; hemoglobin, 75 per 
cent; leukoc 3 des, 4250. The differential count showed polymorphonu- 
clears, 2 per cent; l 3 '^mphoc 3 des, 36 per cent; large mononuclears, 62 per cent. 
The Wassermann reaction was negatiA^e. 

Three blood cultures Avere taken AAdiich all shoAved different organisms. 
The first, Staph3dococcus albus, the second a Gram-negatiA’^e bacillus, the 
third Bacillus pyoc3’^aneus. These Avere probably all contaminations. He 
ran a moderate fever, and ncA^er showed an3'’ splenic or glandular enlarge- 
ment. There Avas no marked change up to the time of the patient’s death, 
•July 29, 1928. 

• Further blood counts: July 16. Red blood cells, 2,200,000; hemoglobin, 
75 per cent; leukoc 3 des, 3000. 

Jidy 24. Red blood cells, 2,600,000; hemoglobin, 75 per cent; leukocytes, 
2000. Differential potymorphonu clears, 5 per cent; atypical mononuclears, 
95 per cent. 

Autopsy A^ras niade by Dr. George Wilson two hours after death. Ana- 
tomical diagnosis: 

Primary. H3'perplasia of the bone marroAv, generalized lymph node 
enlargement, splenornegaty, acute gingmtis, multiple petechial hemorrhages 
into the submucous and subserous surfaces, focal necrotizing pneumonia. 

_ Subsidiary. Ulcerative periostitis of the left femur, h 3 ’’drocele of the 
right testis, fibrous thickening of Glisson’s capsule. 

The microscopic ex-amination did not show the usual lesions of l3Tnphatic 
leukemia. There were no accumulations of Bnnphoid cells in any of the 
Aoscera. The bone marroAV Avas h3'^perplastic. Megakaryocytes were 
scattered through the tissue and normoblasts AA'ere present, but the tissue 
was predominant^" made up of agranular leukocytes and embr3"onic white 
blood cells. 
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In summary, then, a man, aged fifty-two years, with a/ negative 
family and past history developed an illness characterized by the 
occurrence of root abscesses in two teeth, exhaustibility, cough and 
expectoration, anorexia, fever, loss of weight and an ulcerative 
periostitis of the thigh. Physical examination showed no clinical 
enlargement of the spleen or lymph nodes, a palpable liver,_ and a 
blood picture of moderate anemia with marked leukopenia and 
almost complete absence of granulocytes. Death was apparently 
due to sepsis, exhaustion and a terminal focal pneumonia. The 
postmortem examination showed a hyperplastic bone marrow but 
did not show the usual histologic picture of Ijunphatic leukemia. 

An examination of the literature shows that somewhat similar 
cases have been reported from time to time for over twenty years. 

In 1904, Schwartz^ reported the case of a boy, aged nine years, 
with a renal or perinephritic abscess which ruptured into the urinary 
tract. There was improvement for a time but after several weeks 
the boy developed gingivitis, swelling of the submaxillary glands 
and a leukocyte count of 600, the differential count showing no 
polymorphonuclear cells. Only a brief abstract of his paper is 
available and the report is not entirely satisfactory. 

Turk,2 in 1907, reported a case of staphylococcus sepsis with 
peculiar changes in the blood and bone marrow. The patient, a 
previously well woman, aged forty-five years, developed general 
malaise, pains in the right flank and cough. Later fever with chills, 
headache, anorexia and still later diarrhea occurred. There was 
high fever, stupor, an embolic skin eruption, a mitral murmur, a 
patch of consolidation in one lung, and a few slightly enlarged lymph 
nodes. There was some ulceration of the lips and in places necrosis 
of the gums. Before death, which occurred about a month after 
the onset of the illness, the spleen was palpable, the sternum and 
ribs were tender and the tonsils were covered with an opaque white 
membrane. The blood on entrance showed 5,245,000 red cells, 92 
per cent of hemoglobin and 940 leukocytes. Of the leukocytes 93.5 
per cent were lymphocytes, 4.4 per cent large lymphocytes, 0.6 
atypical mononuclears, and 1.5 per cent basophils. The platelets 
were slightly increased. There were slight changes in size and shape 
of the red cells. A subsequent differential count showed 96.1 per 
cent lymphocytes, 2.23 per cent large mononuclears, and 0.55 per 
cent basophils. Cultures from the skin lesions showed Staphylo- 
coccus aureus. A blood culture was negative. 

The autopsy showed sepsis with fresh endocarditis, lung abscess, 
and no evidence of leukemia either in the gross or in sections. 
Staphylococcus aureus was recovered from the blood. The bone 
marrow appeared normal except for small hemorrhagic areas. 
Microscopically, most of the white cells in the marrow were lympho- 
cytes and plasma cells. 

In 1912, Stursberg^ published a paper on the differential diagnosis 
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between acute leukemia and sepsis. He cited the case of a husky 
blacksmith, aged forty-one years, who, in 1910, was operated on for 
osteomyelitis of the arm. In the fall of 1911, he developed bleeding 
from the nose and mouth, increasing pain in the mouth and dyspha- 
gia. Examination showed swelling of the cheeks with a brownish- 
red discoloration of the mucosa and swelling of the tissues of the 
face and neck. There was fever. The spleen was not felt and the 
internal organs showed no demonstrable change. There were 
numerous petechise and suggillations on the legs. The patient died 
the day after admission. The leukocyte count was 900 and no 
granular cells were seen in counting" 408 leukocytes. There were 
399 lymphocytes, 8 large mononuclears and 1 lymphoblast, Tlie 
red cells showed no change in morphology. 

The autopsy by Ribbert showed nothing of moment. The spleen 
was not enlarged. The long bones showed fatty marrow. There 
was no sign of leukemia either in tlie gross or microscopically. The 
erythroblastic part of the marrow was unaffected. 

In 1913, F. Marchand^ reported the case of a man, aged twenty 
years, with weakness, increasing pallor and bleeding from the gums. 
There were small bloodclots on the lips and blood on the posterior 
pharyngeal wall. The lymph nodes in the neck, axillae and groins 
were slightly enlarged. The heart was slightly enlarged and showed 
a soft systolic murmur. The liver was slightly and the spleen 
markedly enlarged. There was blood in the stools and retinal 
hemorrhages. The urine contained albumin and luobilin. 

The blood showed 1,500,000 red cells; hemoglobin, 35 percent and 
2100 leukocytes. The differential count showed polymorphonu- 
clears, 6.5 per cent; transitionals, 8 per cent and lymphocj^es, 85.5 per 
cent. Death occurred after an illness of about a month with a 
clinical diagnosis of acute lymphatic leukemia. 

The autopsy showed no signs of leukemia. The long bones 
contained fatty marrow. The organs showed hemorrhages. There 
were small, nonsuppurative embolic lesions in the hmgs and brain. 
Those in the lungs contained streptococci. It was a case of pyo- 
coccal sepsis with agranulocytosis. 

In a paper on lymphocytosis published in 1928, Kenneth McAlpin^ 
records the case of a child, aged three years, with a history of fever 
of five months’ duration. He had slight swelling of the face, swollen 
lymph nodes and a marked anemia. Some of the nodes in the neck 
were incised and Staphylococcus aureus was obtained. The internal 
organs shoAA^ed no demonstrable clinical change. The leukocytes 
on admission were 2100 with 32 per cent polymorphonuclears, 65 
per cent lymphocytes, and 3 per cent mononuclears. His final count 
showed 1200 leukocytes of which 8 per cent were polymorphonu- 
clears, 68 per cent lymphocytes, 12 per cent mononuclears and 12 
per cent smudges. A blood culture shows Staphylococcus aureus 
and the postmortem showed innumerable abscesses in the viscera. 
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It is evident that in this group of patients, as in those with 
agranulocytic angina, we are dealing with individuals whose bone 
marrow reacts differently to bacterial infection than does that of 
most patients. It can hardly be argued that this peculiarity in 
reaction is an inborn permanent condition, for in agranulocytic 
angina, where a much larger number of cases is available for study, 
there are instances where the same patient has reacted with the 
usual polymorphonuclear increase to one attack of an infection and 
has shown an agranulocytic reaction to another attack. It is a moot 
question, on which there is a good deal of disagreement, whether 
the bone marrow condition precedes the local infection or follows it. 
If it is assumed to precede it, and certainly in some cases the patient 
is ill before the development of local lesions, we are only pushed a 
step farther back for we must then account for the condition of the 
bone marrow. Something, perhaps some toxin, damages the bone 
marrow in such cases and paralyzes its ability to form granulocytes. 
It is natural to think of this action as a toxic one from analogy to 
the luiown effects of chemical substances such as benzol, thorium 
and other agents on the bone marrow. There is evidence in some 
cases, on the other hand, that in the early stages of the infection 
there is still granulocyte formation and that the agranulocytosis 
becomes more and more pronounced as the infection progresses. 
This suggests the infection as the cause of the bone-marrow lesion. 
There is, of course, evidence in the cases that recover that the 
damage to the bone marrow is not permanent and irreparable. In 
the present state of our knowledge this question must be left open. 

From the point of view of diagnosis, sepsis with agranulocytosis 
raises great difficulties, chiefly because certain blood diseases such as 
leukemia and aplastic anemia, in which there is also agranulocytosis, 
are frequently accompanied by terminal infections, especially about 
the mouth and throat. 

So far as acute leulcemia is concerned I feel that we must agree 
with Stursberg and Marchand that a diagnosis during life between 
the so-called aleukemic type of lymphatic leukemia and sepsis with 
agranulocj’tosis is not possible. I am aware that some observers 
claim to be able to make a differentiation on the morphology of the 
blood but I doubt this. A final decision can only be reached in the 
pathologic department. 

Witli aplastic anemia, the difficulty of diagnosis is not so great, 
at least in typical cases. In agranulocytic sepsis, the power of the 
marrow to form red cells is often but little damaged, so that the 
very low red blood counts usually observed in aplastic anemia are 
not found. The leukopenia and agranulocytosis are common to 
both diseases. Nevertheless recent experience has led to the 
conclusion that there are patients with an aplastic type of anemia of 
obscure origin, that is, not obviously secondary to a known toxemia, 
who may have a fairly high red blood count and there are patients 
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with an agranulocytic infection who may have quite a low red blood 
count. The subject is one which demands further critical study. 

Conclusions, 1. There are cases of local and general sepsis with 
an agranulocytic blood picture, aside from the well-recognized 
group of agranulocytic anginas. 

2. It is not yet clear whether the sepsis or tlie loss of power of the 
bone marrow to form granulocj^tes is the primary lesion. 

.3. Such cases cannot be difierentiated clinically from acute 
aleukemic lymphatic leukemia with terminal infectious processes. 

4. In some instances it may be difficult to differentiate them from 
aplastic anemia with terminal infection. 
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ANGINA PECTORIS; IS IT ALWAYS DUE TO CORONARY ARTERY 

DISEASE?* 

By Thomas McCrae, M.D., 

PROFESSOR OF MEDICINE, JEFFERSON MEDICAD COELEGE, PHIIiADELPHIA, PA. 


Angina pectoris is a clinical syndrome with no definitelj'- recog- 
nized pathology and as such its limits are difficult to state and so 
there may be doubt as to whether a given case should be so desig- 
nated. However, there are certain features which are usually 
regarded as characteristic in a general way: (1) There is severe 
pain which is referred to some part of the sternum or beneath it. 
(2) There are certain common causal features, exertion, emotion or 
anger, a heavj’’ meal (especially with any of the other factors) and 
exposure to cold. (3) There is an immediate enforced cessation of 
activity. (4) The pain tends to radiate. (5) Sweating is common, 
(6) The attack is relieved by rest, nitrites and morphia. (7) The 
patient is usually in his normal state within a few daj'^s at most. 

Recentlj^ there is an increasing tendency noted in articles to 
consider that these symptoms are due to coronary artery disease 
exclusive^’’ and the possibility of any other cause is regarded as out 
of consideration. With this in some cases has been the inclusion of 
the features of acute coronary artery occlusion as a special form of 
angina pectoris. This seems to be unfortimate, as it tends to put 
under one heading a condition with definite clinical features and a 


* Head at the meeting of the Association of American Physicians, May 7, 1929. . 
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positive lesion with a group which is much less definite. In one 
condition there is a syndrome (angina pectoris) with uncertainty 
as to the cause in some cases, without a definite pathology and with 
an uncertain outloolc. In the other (acute coronary artery occlu- 
sion) there is a very definite etiology and pathology with a prognosis 
which can be reasonably estimated. The treatment of the two 
conditions differs in many respects. Is it wise to group them 
together? 

I speak of frank coronary artery occlusion and not of coronary 
artery disease in general, or of what may be termed slight chronic 
occlusion. My feeling is that there are a number of causes of 
angina pectoris, of which cardiac disease is one but not the only one. 
If we regard these symptoms as always due to coronary artery 
disease, with which I am specially concerned, or its effects, how are 
we to explain the following groups of cases? I quite realize that one 
case may prove nothing but it can raise doubts. 

1. Angina Pectoris and Coronary Artery Occlusion in One Patient. 
A man, aged sixty years, who led a high-pressure life, for two years 
had attacks of angina pectoris. He had moderate arteriosclerosis, 
no evidence of renal disease, had not had syphilis, and usually had a 
blood pressure of 150 to 160 systolic and 90 diastolic. He was given 
to fits of anger on slight provocation. On the day on which I first 
saw him, when coming to my office his motor was struck by another 
car and while no great damage was done he became very angry, so 
that a severe attack of angina pectoris began and was well developed 
on his arrival. He showed the usual picture with a gray look, severe 
suffering and profuse sweating. The pulse and blood pressure 
showed no change. He was relieved rapidly by nitroglycerin and 
morphia. His pain was referred to the upper sternum and radiated 
into the neck and down the left arm. He outlined the situation of 
the pain very definitely and was emphatic that it was never over the 
lower sternum or precordium. Afterward he said that he expected 
death in each attack. He went on reasonably well if he took care 
for about two years. Then came a different attack in the form of 
an acute coronary artery occlusion. He was not far from the 
hospital where he was brought at once and I saw him a few minutes 
later. The picture was definite, with severe pain referred to the 
lower sternum and both sides of it, marked collapse, a rapid feeble 
pulse, a blood pressure of 90 systolic, with the diastolic difficult to 
determine. Later he had fever and a pericardial friction rub. 
After this he was an invalid and died about six months later. He 
did not have another attack of what I regarded as angina pectoris. 
Of course, he was quiet and there was no o^"erexertion but there were 
fits of anger. 

Here is the point of particular interest. After he had recovered 
somewhat from his attack of acute coronary artery occlusion, he 
volunteered the statement that this attack was different from any 
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he had before, 'uith a different situation and a different pain. 
When asked how the pains differed he said “1 cannot describe these 
pains but they are not the same. You cannot describe the differ- 
ence between the taste of a strawberry and a pineapple.’' 

In another patient there was much the same story. I did not 
see him in any of the angina pectoris attacks but his physician had 
seen him in several and the description left little doubt of their 
natime. I saw liim in an attack of coronary artery occlusion. He 
also was veiy emphatic in his statement that the pains were different 
in character and situation. In his earlier attaclcs the pain was felt 
below the upper sternum; in the coronary occlusion attack beneath 
the lower part of the sternum. 

Another example of pain of different situation was seen in a young 
adult who had sjyihilitic aortitis and also syphilitic myocarditis. I 
am aware of the difficulty of being certain of the latter, but this diag- 
nosis was apparently justified. The patient volunteered a descrip- 
tion of two kinds of pain, one felt under the upper sternum, the 
other under the lower sternum and to the left. The pain which we 
regarded as due to the aortic disease, referred to the upper sternum, 
was the more severe and brought on by very slight exertion. It 
occasionalb'^ came on without any evident causal factor. She did 
not have attacks which we regarded as angina pectoris. 

A few patients regarded as having angina pectoris have described 
two varieties of pain, one referred to the upper sternum and the other 
referred to the lower sternum and precordium. One patient, who 
had marked dilatation of the aorta and whose symptoms dated back 
for three years, stated that it was the pain felt over the upper ster- 
num which radiated down the left arm; the lower sternal pain 
never did. My suggestion is that the upper sternal pains in these 
patients were due to aortic disease. 

2. Duration of Symptoms. If all the features of angina pectoris 
are due to coronary artery disease what happens in the patients who 
have severe attacks for many years? If each attack of angina pec- 
toris is due to something occurring in the coronary distribution, 
perhaps in a very small branch, there hardly seems enough vascular 
territory to supply sufficient material. An example is as follows: 
A physician had his first severe attack of angina pectoris in 1896 
and was seen by Sir William Osier, who told me that he did not 
expect him to recover. He went away for a long rest and after- 
ward resumed his work. He recognized his limitations and did 
very well but emergencies were very apt to bring on an attack. 
Exertion beyond a certain point always did so and he knew very 
accurately how much was safe. He had often spoken to me of his 
symptoms but first consulted me in 1910. His attacks were the 
most severe that I have ever seen. The pain was first felt in the 
back and “came through,” as he expressed it, to the front. He could 
not localize the pain exactly; it was felt over the greater part of the 
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sternum and to the left. There was intense suffering. He threw 
himself on his back, stretched his arms out at right angles to his 
body and very quickly took the position of opisthotonos, resting on 
his head and heels. Morphia gave prompt relief. Nitroglycerin 
had done so before but had lost its effect. As a rule the pulse rate 
remained at 72; the highest in any attack which I saw was 84 for a 
very short time. The heart showed no particular change and the 
blood pressure hardly altered from a systolic figure of 140 and a 
diastolic of 90. He died in an attack. 

Over a period of fourteen years this patient had many attacks, 
not all of maximum severity, altliough the majority were severe. 
He died without any evidence of serious cardiac change. Could all 
these attacks have been due to coronary artery disease? They may 
have been due to spasm but, if this was marked, why was there not 
more change in the action of the heart? 

3. The Group Associated with Esophageal or Gastric Symptoms. 
This group is one which has puzzled us all, I am sure. An example 
is under observation at present. The patient, aged sixty-seven 
years, is well preserved, with moderate arteriosclerosis and a heart 
which shows no particular evidence of disease. His attacks have 
occm-red for a period of four years and as a rule begin with a feeling 
of gastric distention and a desire to belch, soon followed by pain. 
Years ago he had done gastric lavage himself for indigestion and it 
occurred to him that if he passed a stomach tube at the first sign of 
any distress he might obtain relief. His idea was correct but some 
one told him that it was dangerous and it was regarding this that 
he consulted me. I advised him to continue with it and for three 
years he has been able to prevent every attack becoming severe with 
one exception. This began when he was unable to get his stomach 
tube promptly and was severe, requiring morphia and nitroglycerin. 
He is careful with regard to diet and overexertion, but the effect of 
the passage of the stomach tube in cutting short an attack seems 
Avell established. 

How are we to regard such a case? If due to reflex spasm of the 
coronary arteries, one might suppose that the relief of gastric dis- 
tention could be responsible, but it does not seem likely that a 
patient, aged sixty-seven years, has coronary arteries which are 
capable of much spasm. If there is some change, such as occlusion 
of a very small branch, how can his procedm’e influence this? 
The reverse may occur. In one of my patients the first attack of 
angina pectoris came on while a biliary drainage was being done. 
There are some cases apparently secondary to gall-bladder disease 
in which after removal of gall stones the attacks of angina cease. 
What is the mechanism here? You may suggest coronarj’’ spasm 
but it is about as easj’’ to deny as to assert its probability. I 
recently saw a remarkable case with my associate, Dr. Martin 
Relffuss, whom the patient consulted for difficulty in swallowing. 
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He was given barium and while Dr. Relifuss was examining liim 
before the screen there was a sudden esopliageal spasm with spas- 
modic contractions, Tlie patient made severe efforts to belch 
without success and then suddenly a very severe attack of thoracic 
pain began. 

4. Angina Pectoris Apparently Secondary to Disease Elsewhere. 
A man, aged forty-seven years, came with a history of two j'cars of 
attacks of thoracic pain which were growing more frequent and 
more severe. He had seen a numijcr of consultants who agreed on 
the diagnosis of angina pectoris. He had read extensively about 
it, had made up his mind that “Death was just round the corner 
waiting for me’’ as he put it and expected each attack to be his last. 
Examination showed no evidence of any disease of the circulation 
but there was evidence of a severe prostatitis and inflammation of 
the verumontanum with marked tenderness. Treatment of this 
was begun at once with rapid improvement in his general condition 
and a gradual disappearance of the attacks of thoracic pain. That 
is tweh-e years ago and he has remained free of the .symptoms of 
angina pectoris ever since. 

How is one to explain such a case as this? Clinically, there seemed 
no question of the charaeter and severity of the attacks. His 
physician had seen him in a number of them and stated that he had 
expected him to die in se^'e^al of the attacks. . His wife gave a r'ery 
graphic description of them. Were they due to coronary spasm or 
to spasm of the aorta? Was there some definite change in a cor- 
onary artery with eacli of them? The last is difficult to believe. 
This case suggests that a purely nervous mechanism may be at 
work. In recent literature this possibility receives scanty attention 
but it appears to be the most reasonable explanation for some cases. 
The studies of Libman on the individual variations in response to 
pain must be remembered in this connection. There is also the 
group in which the first manifestations of an attack are in the 
periphery, for example in the arm. Later there is substernal pain. 

5. The Influence of Myocardial Insufficiency on Angina Pectoris. 
The usual rule is that when symptoms of myocardial insufficiency 
appear, the attacks of angina pectoris stop. This is not invariable, 
as in one patient who was seen in several attacks of angina pectori.s, 
which did not begin until after the onset of decompensation. His 
pain was always felt beneath the upper sternum. If the myocar- 
dium struggling to work with an insufficient blood- supply and 
anoxemia are essential and invariable factors in the causation of 
angina pectoris, why .shoiild this be? The patients who have had 
angina pectoris and then a frank coronary artery occlusion do not 
seem to have any more attacks of the former after tire latter has 
occurred. 

6. The Occurrence of Angina Pectoris in Patients with Dilatation 
of the Aorta. As a rule the attacks of pain in these patients do not 
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have the usual characteristic features of angina pectoris but some of 
them do. The pain is referred to the upper sternum and may 
radiate down both arms or down the right arm only. 

These points may be regarded as of small importance when taken 
singly, but considered together it seems to me that they present a 
strong argument against the syndrome termed angina pectoris 
being always due to coronary artery disease or necessarily to heart 
disease of any kind. You may say that the question has been asked 
but not answered, and I agree, but these points seem arguments 
against an exclusive coronary arterj'’ etiology. 

The use of the term angina pectoris, with our present knowledge, 
cannot be governed by set rules, but the majority of us would agree 
that it is a combination of clinical features which are fairly definite. 
The pain may be felt beneath any part of the sternum, but I should 
insist on the importance of the relationship to the sternum. Pain 
felt about the apex of the heart only is probably not due to angina 
pectoris. Angina pectoris may appear later in such a case. 

There are possibilities of many variations and differences in the 
several features. We would agree that while we may sometimes 
be in doubt from a patient’s description of his attacks, there is rarely 
any question if we witness an attack. Is it not a mistake to include 
under this syndrome with its uncertainties such a definite picture 
as is presented by acute coronary artery occlusion? Why put a 
clear-cut entity into an indefinite group when it has been separated 
after many years of confusion? We all agree that many cases pre- 
viously regarded as angina pectoris are due to coronary artery 
occlusion. 

As to the factors which cause angina pectoris, it seems most 
reasonable to regard it as having a multiple etiology. Disease of 
the aorta in some cases, of the coronary arteries and myocardium in 
others, probably of both in some cases, seems definitely established. 
That other causes may operate seems probable in the way of viscero- 
sensory reflexes. May these represent spasm largely? It may be 
entirely possible but the possibility of a nervous mechanism alone 
should not be entirely neglected. 

Summary. 1, Angina pectoris is a clinical syndrome with fairly 
marked features but without any deflnite single causal pathologic 
change. It should be clearly distinguished from acute coronary 
artery occlusion which has a definite pathologic basis. 

2. The statement, frequently made, that angina pectoris is 
always due to coronary artery disease does not seem to be supported 
by the evidence. The same may be said of the view that it is 
always due to a ‘ffired heart muscle.” 

3. There are probably several factors which may be operative in 
causing an attack, in the aorta, in the coronary arteries and myo- 
cardium and in the nervous system. It is doubtful if disease of 
any one structure can explain all cases. 
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THE INVOLVEMENT OF THE CORONARY ARTERIES IN 
RHEUMATIC FEVER. 

By Solomon R. Slater, M.D., 

ASSOCIATE ATTENDING PHYSICIAN, DEPARTMENT OF CARDIOLOGY AND ASSISTANT 
PATHOLOGIST, JEWISH HOSPITAL OF BROOKLYN. 


(From the Department of Cardiology and the Department of Internal Medicine, 
Service of Dr. A. L. Louria, Je^dsh Hospital of Brooklyn, N. Y.) 


Our interest in the specific changes in the vascular system in 
rheumatic fever particularly as affecting the coronarj'' vessels was 
stimulated by the case to be cited. This case occm’red in the wards 
of the Jewish Hospital of Brooldyn, N. Y., on the service of Dr. 
Alex L. Louria. It is vdth pleasure that I acknowledge my thanks 
to him for the piRdlege of reporting this case and his many kindly 
suggestions. 

Case Report. M. G., female, aged thirt 5 ^-six years, married, was ad- 
mitted on January 10, 1928. Her previous liistory was unimportant except 
to note that she had been admitted three times p^e^dously for surgical 
conditions at which times no subjective or objective cardiovascular symp- 
toms were demonstrated. In June, 1927, six months prior to admission, 
she began to complain of slight dj^spnea, precordial distress, epistaxes, 
weakness, pallor and a progressive loss of weight (20 pounds). On January 
7, 1928, she was suddenly seized with extremely severe pain in the epigas- 
trium radiating to the right anterior chest and right arm, relieved only by 
large doses of morphin. On admission, she was dyspneic and vomited, and 
on examination was in shock and in great pain; there was an anxious expres- 
sion on her face, her forehead was covered with cold perspiration, her tlxroat 
was congested. Her pulse was irregular and slow, 48 per minute, the heart 
sounds were of poor quality and the heart was moderately enlarged. A 
diagnosis of coronary closure with partial heart block was made. The 
next day an enlarged tender liver was noted, a localized friction rub 
appeared to the left of the sternum, and concomitantlj’’ a leulcocytpsis and 
a moderate temperature developed. From then on to January 21, 1928, 
she ran an irregular temperature, with frequent nosebleeds, fugacious pain 
and swelling of the various joints. These subsided promptly on the 
administration of salicylates. She felt well until January 25, 1928, when 
again her temperature rose, nosebleeds recurred and her joints were again 
successively involved. The response to sahcylates was again prompt. On 
the last daj^ of January, 1928, her temperature was normal. A soft systolic 
murmur had appeared at the apex, the heart was widened. She felt well 
until February 21, 1928, when she again developed repeated epistaxes, an 
acute follicular tonsillitis, following which her joints again became swollen 
and tender. Her temperature again rose, varying between 101° F. and 
103 ° F. This lasted two weeks, the sjrmptoms being relieved by salicylates. 
Blood cultures, chemistry of the blood and Wassermann reactions were 
negative. The electrocardiogram at the time of her admission showed the 
T waves coming off midway on the down limbs of R in Leads I and_ II 
(see illustration). Later electrocardiograms sliowed the gradual inversion 
of the T waves which in later tracings became upright. 




The large T waves of Leads I and II come off almost midway on the down limb of the R waves. The T of Lead I ii 
frequently higher than the R and almost as high as the R of Lead II. 
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Discussion. The history for six months before her last admission 
was such as to suggest to us invasion of the myocardium by the 
rheumatic vhus. Suddenly, tliree days prior to her admission, she 
developed a coronary occlusion. The electrocardiogram showed 
the findings we recognize as occurring in closure of a large branch 
of the coronary artery.^* ® That no such electrocardiographic 
finding as that illustrated occurs in uncomplicated rheumatic fever 
has also been demonstrated (Parkinson, Gosse and Gunson,® Cohn 
and Swift,^ Bain and Hamilton,® Donner,® Bezancon and WeiP® and 
Rothschild, Sacks and Libman“). Furthermore the T-wave changes 
were identical to those produced experimentally by F. M. Smith,^- ® 
when he tied off branches of the coronary artery. We felt, therefore, 
warranted in our diagnosis of occlusion of the coronary artery. 
Embolization was ruled out by the physical examination which 
eliminated mitral stenosis, subacute bacterial endocarditis and 
thrombophlebitis, and the negative laboratory data. What inter- 
ested us was the relation between the closure and the typical attacks 
of rheumatic fever during which this apparent closure occurred. 
We assumed the direct bearing of the rheumatic infection on the 
production of the latter. 

Quite early the French mentioned changes which occur in the 
vessels in rheumatic fever (Hayem,^^- Mar tin, Landouzy and 
Siredey,^®' Huguenin.^® Later Krehl^® and Cowan^®). In 1894, 
Romberg?^ described extensive hyaline thrombus formation and 
intimal thickening and cited also a case report of Leyden.^® 

Aschoffs® states that all coats of smal]L- and mediiun-sized arteries 
may be involved in the process of submiliary nodule formation. 
Aschoff and Tawara®^ say “aside from these last changes, healing of 
the arteritic and periarteritic foci can cause such sclerotic narrowing 
that ischemic necrosis may result. At all events we believe that 
all scars are due either to plugging of vessel or anemic necrosis and 
not primarily to interstitial myocarditis,” Aschoff®®’ ®® further says 
that this anemic necrosis plays a large part in the myocardial weak- 
ness in rheumatic fever. Giepel®'^’ ®® tells of the presence of giant 
cells in the vessel walls and the lumina of small arteries. The nodules 
in the arterial wall may cause a real breach due to injury of the 
elastica and media. He cites a case where a man suddenly died 
while walking and in whose heart numerous nodules were found: 
“On the descending ramus of the left coronary artery the entire wall 
was penetrated in two places by the destructive process.” In 1909, 
he®® describes the process as beginning at the periphery and extend- 
ing inwardly. Coombs®®’ ®^ mentions arteritic and periarteritic 
processes occluding vessels, and emphasizes this in later writings,®® 
and again in his book.®® Takayasu®^ found similar changes and 
noted crescent formation on cross section, due to wall infiltration 
with new tissue showing a granular structure in which endothelial 
ceils were embedded, giant cells present and at times thrombi seen. 
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These sections followed serially showed they represented a length- 
wise stenosis of a portion of the artery. Wiitjeir'^® reported an 
unusual case of recurrent rheumatic infection in a man aged fifty 
years. The heart showed old healed scars and fresh infarcts, with 
nodules invading the walls of the vessels. When the nodule was not 
present, the wall was invaded by eosinophilic leukocytes and the 
lumen filled with either fresh thrombi or older organized tissue, 
partially or completely closing the lumen. The nodule may form 
in any layer of the artery and produce the clinical condition he 
termed arteritis nodosa rheumatica. Gcrhardt^'"' cites a closure of a 
small branch to the conducting system in rheumatic fever. Mac- 
Callum^' says inA'olvcment of the coronary system is not A^ery com- 
mon but does occur. 

Swift^® states "changes in the bloodvessels are common. Not 
infrequentl}’’ one encounters complete or partial closure of the 
lumina with thrombi tliat have formed as a result of injury to the 
vessel. The bloodvessel may be constricted in other ways. Com- 
pression may be due to nodule in the perivascular space. Endar- 
teritis with swelling and proliferation of the endothelium is not 
infrequently encountered in the smaller branches of the coronary 
arteries. Interference with the circulation must lead immediately 
to disturbed nutrition of the muscle tissue and of impulse conduc- 
tion.” Sacks,*® in discussing the vascular changes, quotes Libman^® 
and Hess'*^ who speak of tlnombosis in veins as well as other arteries. 

Recently, von Glahn and Pappenheimer^® described specific 
lesions of the peripheral bloodvessels and in 1927 these authors^* 
showed the widespread extent of the involvement of the vascular 
system in rheumatic fever, changes being described in the large 
vessels, notably the aorta, resembling the accepted rheumatic 
lesions, namejy verruca3 and Aschoff bodies. That the intima of the 
large vessels such as the aorta, pulmonary, innominate and carotid 
arteries are frequently involved has, however, long been established, 
Jores,^^ Stumpf,"^* Reiche,'’® Heydloff."’^ 

The review of the literature indicates that rheumatic fever fre- 
quently involves arteries of various sizes. Our interest is concerned 
in the specific involvement of the coronary system. The coronary 
arteries may be involved directly as shown by the intimal changes 
or indirectly bj' the submiliary nodule. The earliest changes are 
those of proliferation of the endothelial cells. They begin to heap 
up but are not destroyed, fibrin is deposited beneath this layer, 
eosinophilic leukocytes may infiltrate the wall, but more often there 
is a small round-cell infiltration. The size of the artery seems to 
determine the further course. In the aorta structures like that of 
the nodule or even verruca? may form. In the coronary arteries the 
subendothelial deposit may so lift up the endothelium that the lumen 
maj'’ be completely occluded, or the heaping up of the endothelium 
may be localized to one side of the vessel, and there may undergo 
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organization producing nodularity of the lumen. If the process goes 
further, necrosis of the media takes place and the elastic lamina 
now begins to share in the process. At this stage tlirombosis may 
take place, though the formation of a thrombus does not depend on 
the degree of involvement of the vessel. Why in severe involvement 
no thrombosis may take place ; and, on the other hand, will take place 
with a minimal or practically noninvolviement is hard to say; that 
there is another factor in the production of a thrombus is certain 
for it occurs rather frequently in rheumatic fever. 

When the coronary artery is involved indirectly, it is by way of 
the Aschoff nodule which begins in the perivascular space or in the 
adventitia. This enlarges toward the media and the first result 
may be compression of the lumen and resultant ischemic necrosis. 
The nodule may involve the media and adventitia, producing a 
nodularity of the lumen. It may even cause a destruction of these 
coats and produce a breach in the wall of the artery. As can be 
seen, thrombus is a likely sequel. Healing takes place by fibrosis 
of the intima, producing irregularity of the lumen, or, if thrombus 
takes place, organization of it with recanalization. 

Our case had a rheumatic involvement of her myocardium for 
six months prior to her admission during which involvement of the 
wall of a large branch of the coronary occurred. Suddenly throm- 
bosis of this vessel occurred giving rise to the picture of intense 
angina, as noted also by Kaufmann,"^® Monckeberg."^® 

A consideration of the involvement of the coronary arteries in 
rheumatic fever suggests that the symptomatology resulting 
therefrom may be divided into three groups. 

The first group is rare. It includes those cases in which a severe 
attack occurs during the course of the active stage of involvement of 
the myocardium in the rheumatic infection, due to involvement of 
one of the main branches of the coronary artery. It is due to 
involvement of a large branch of the coronary artery that sudden 
death may occur, as in the case of Giepel,®'^ or thrombosis may take 
place, producing a severe attack of angina pectoris with recovery as 
in our case. 

The second group includes those cases in which the symptoms are 
caused by the involvement of the coronary branches of small or 
medium size. This is the frequent or usual type. The symptoms 
may be of tluee kinds : 

1. Pain. This is mild, variously described by the patients during 
the active stage of rheumatic fever as annoying, pinching, aching 
or scratching. If the vessels involved are near the pericardium, 
pericardial reaction and its type of pain is produced. 

2. If the process is very extensive, the nutrition of the myocardium 
suffers and symptoms of cardiac embarrassment are produced; or, 
if previously present, aggravated. 

3. If the nutrient vessels to the conducting system are occluded, 
various types of irregularity are produced. 
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The tliird group has been little emphasized and may more properly 
be regarded as a sequel. Healing as has been mentioned frequently 
takes place, producing fibrous nodularity of the lumen. This site 
may become the locus for arteriosclerotic processes. It is but 
another step for these patients to become the sufferers of angina 
pectoris. Patients who suffer from angina pectoris especially those 
of the fourth decade frequently gi^^e a history of rheumatic affection. 
This has recently been the subject of a paper by Kahn^° who in 82 
cases of angina pectoris was able to obtain a history, of rheumatic 
fever in 20 and of recurrent attacks of tonsillitis in 28. This latter 
condition is interesting in the light of the observations of anginal 
attacks ensuing upon recurrent tonsilar infections and their cessation 
upon the removal of diseased tonsils (Louria^*). 

Summary. 1, A case of thrombosis of the coronary artery due 
to rheumatic disease with characteristic electrocardiographic findings 
is reported. 

2. The sjTnptomatology and pathogenesis of rheumatic coronary 
arteritis are discussed. 
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The clinician or internist today is called upon more and more by 
his patients to make a complete physical examination, and by his 
most enlightened clientele an annual periodical survey. In addition 
to this, due to the educational effort of the medical profession in 
this country, the majority of women no longer delay when their 
attention is called to the breast by any type of warning. 

Up to 1900, and even up to 1910, in the ordinary physical exami- 
nation, the breast received scant attention, even the thyroid area 
was usually overlooked, although the presence or absence of palpable 
glands in the neck, axilla, groin, supratrochlear area were usually 
noted in the histories. When women came to surgeons referred by 
their family physicians, with the rarest exceptions, the breast was 
the seat of a perfectly definite lump. My figures show that 80 
per cent were cancer, and 20 per cent benign. Of the benign group 
in not more than one was operation not indicated. This has changed. 
My most recent figures are: 17 per cent malignant; IS per cent 
benign, with definite lumps which were subjected to operation; 
and the remaining 65 per cent benign, in which operation was not 
indicated. 

^Wien the per cent of malignant lumps in the breast were 80, 
the inoperable group was 50 per cent or more, and the five-year 
ciu’es 20 or less. When the per cent of malignancy in the entire 
group had been reduced to 20, or in the group in which operation 
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was performed, to 50, tlie inoperable group liad fallen to less tlian 5 
per cent, and the five-year group had increased almost to 60. 

Informer years it was minor diagnosis) major surgery and minimum 
residts. Today, it is major diagnosis, minor surgery ami maximum 
results. Today the first difficult clinical problem is to find by palpa- 
tion the definite lump. The next is a surgical-pathologic problem to 
distingjiish, in the fresh frozen section made in the operating room, the 
benign from the malignant. 

There is, therefore, mucli that a surgeon and surgical patliologist 
(who has had the good fortune to live through tliis long period of 
thirty-nine years) has to tell his colleagues about the inspection and 
palpation of the breast in the routine physical examination and in 
the periodic examination, and in the enlightened group of women 
who seek his advice the moment they are warned. 

There is, first, the inspection of the nipple for areas of keratosis 
and irritation which, if neglected lead to Paget’s cancer of the nipple; 
the interpretation of the different types of retracted nipples and 
discharge from the nipple. Tlien there are the visible swellings in 
the axilla which are often aberrant breast tissue; the significance of 
pain in one or both breasts; its relation to definite pathologic pro- 
cesses in the breast, to menstrual periods, and to fear. It is well 
loiown that the two breasts of an indi^’■idual differ in their size. 
They may even hang at different levels. It is not. so well known 
that there are various tjpes of breasts which give, to the palpating 
finger different sensations— the breast of pregnancy is a little differ- 
ent from that at puberty; the lactating breast is distinctly different, 
on palpation, from those at pregnancy and puberty. The change in 
the breast after lactation produces ^"arious pictures to be seen on 
inspection and changes on palpation. A very common disease of the 
breast, chronic cystic mastitis, gives rise to the bilateral lumpy 
breast or shotty breast, or dilated dsicts beneath the nipple, or to 
definite single and multiple tumors in one or both breasts. 

Enlightened women now consult us for warts, moles; angiomas, 
of the skin of the breast, for subcutaneous fibromas and dermoids 
in the breast area, for the skin reaction after mosquito and other 
bites, for hypertrophy of the glands of the areola. In fact, my 
experience with benign lesions of the breast and in the region of the 
breast since my publication in 1921, eight years ago, has so increased 
that it is not only difficult to keep up with the study of tlie larger 
numbers of cases of the same type, but to correlate the new things. 

The following stand out prominently and should be emphasized: 
(1) The increasing percentage of benign lesions for which operation 
is not indicated, but which must be recognized by inspection, pal- 
pation and the interpretation of facts in the history. (2) The 
difficulty of convincing women with pain in oire or both breasts and 
no definite lump, that it is not a sign of cancer. (3) The greatest 
difficulty of distinguishing a definite from an indefinite lump, or 
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recognizing a definite lump in the lumpy breast, in the shotty 
breast, or one mixed with- the palpable dilated ducts beneath the 
nipple. That is, a larger number of women every year are being 
referred to surgeons, because one or more members of the medical 
profession have thought they felt a definite lump, and that operation 
was indicated. This is not at all a dangerous mistake. In fact, it is 
fortunate for both, the women and the surgeons, providing the 
surgeon can distinguish between the definite and indefinite lump. 
If not, the woman is subjected to an unnecessary operation and may 
even lose the breast. But she does not die from cancer. 

In the next group, which is fortunately smaller, the definite lump 
is looked upon as a “caked” breast or mastitis, and operation is 
deferred until the clinical picture of malignancy is distinct, and the 
chances of a cure very much reduced. Now, as a matter of fact, 
this area of mastitis is really like the caked breast of lactation mas- 
titis. Even the women do not call it a “lump,” but speak of it as 
an enlargement or a glandular mass, or even a caked breast. The 
one or more doctors who feel the breast never overlook finding the 
area on palpation, but because it feels so different from the majority 
of tumors or lumps in the breast and so much like the caked breast of 
lactation, it is diagnosed mastitis, because the majority of the medi- 
cal profession today have not been taught, or have not learned from 
experience, that cancer of the breast may, in the onset, palpate 
like ordinary mastitis— tubercular, pyogenic or traumatic. 

I will speak of mastitis or the caked breast again. It is a very 
dangerous thing to delay in this tj^e of breast lesion. 

A zone of mastitis in the upper and outer quadrant of the right 
breast was recently palpated by my associates Drs. Stewart and 
Cohn and me. To all of us it felt like cancer, but there were no 
malignant changes in nipple, skin or subcutaneous fat. On trans- 
illumination, it was darker than the surrounding breast, but a diffuse 
cloudiness, not a circumscribed, dark area, as pictured and described 
by Max Cutler of the Memorial Hospital in New York in his article 
on “Transillumination of the Breast” in Surgery, Gynecology and 
Obstetrics. 

The next day, on the operating table, I thought I elicited fluctua- 
tion in this area, but I knew that edema around a buried cancer 
would give pseudofluctuation of this type. The only point in 
favor of chronic cystic mastitis was a somewhat similar, but mirch 
smaller and indefinite area in the upper and inner quadrant of the 
opposite breast. At exploration, it proved to be a thick-walled cyst 
buried in breast tissue in which there were otlier, smaller, cysts, and 
the surrounding breast tissue showed mastitis. The breast was 
saved. It could have been cancer, or tuberculosis. As the patient 
had never had children, we could exclude lactation mastitis. 

To repeat, I will emphasize areas of mastitis again, hoping to 
influence clinicians not to delay operation in this group. 
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Benign Conditions of the Female Breast for Whicli Operation is not 
Indicated. Impressed by tlie fact that of the last 100 female 
patients who liad come under my observation, more than one-half 
belonged to the group of benign lesions for which, we had learned, 
operation was not necessary, in December, 1921, I presented this 
new phase of the breast problem , In the introduction to this present 
paper I have recorded the fact that in these eight jmars the group 
had increased from 50 to 65 per cent. 

My records in 1921 showed 267 cases which were divided as 
follows: (1) Pain; (2) painful scars; (3) discharge from the nipple; 
(4) retraction of the nipple; (5) lesions of the nipple suggesting 
Paget’s disease; (6) historj'^ of disappearing tumor; (7) definite and 
indefinite single and multiple tumors in women under twenty-five 
years of age; (S) definite and indefinite single and multiple tumors 
in women OA^er twenty-five years of age; (9) tumors in the axilla, 
aberrant breast, lipoma, Ij^mph glands, lesions of the sebaceous 
and sweat glands; (10) unilateral hj^iertrophy; (11) diffuse virginal 
hjqiertrophy. 

These groups have been studied and restudied frequently since. 
We know results in practically all the cases today. The incidence of 
cancer seems to be about the same as in any grouj) of women of the 
same age who are followed for nine years. 

I am unable to give the exact number of cases today— roughly, 
it is more than 1000. For example, shotty breasts ha^•e increased 
from 3 to almost 100. Judging from the letters and personal con- 
versations I have had since this paper was published in 1922, it 
impressed my colleagues in internal medicine and general practice 
as very helpful. 

In a paper by me on the “Clinical and Pathological Diagnosis of 
Diseases of the Female Breast, any remarks in regard to this group 
are conspicuous by their absence, so that it is appropriate for me to 
record in this journal the experience I have gained in these years. 
The benign conditions of the female breast for which operation is 
not necessary did not become prominent until the educational 
program had gone on for some years and until we had learned that 
operation was not indicated in many clinical manifestations of 
chronic cystic mastitis and in discharge from the nipple without a 
palpable tumor, or in discharge from the nipple with palpable 
dilated ducts beneath the nipple, or associated with a shotty or 
lumpy breast. As a matter of fact, this group did not begin to be 
prominent until about 1919. 

1. Pain. We have educated women now to report when they 
experience pain, but do not feel a lump. Before this, they rarely, 
if ever, reported for pain only, and rarely for lump unless there was 
pain or rapid growth, or ulceration. 

Again and again we have grouped benign and malignant tumors 
of the breast which had been operated upon as follows: Tumors, 
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no pain; tumor, interval, then pain; pain, interval, tumpr; pain and 
tumor observed almost simultaneously. The interesting study is 
how frequently does pain in the breast antedate a malignant tumor, 
or how often is pain the symptom of onset in cancer of the breast? 
How frequently do women experience pain in the breast without 
the later development of cancer, even over a period of years? We 
can answer this with considerable exactness. 

In 1920, we only had 50 patients who consulted us for pain only, 
and in whom we could find no definite tumor. There have been at 
least 200 more cases since then. Therefore, pain is a frequent 
observation in the breasts of women who apparently run no more 
risks of cancer or any other operable lesion of the breast than women 
who have no pain. In benign tumors, pain is a more frequent.symp- 
tom of onset than in malignant tumors. I can explain this only by 
the fact that pain is more frequent in the breasts of the younger 
women within the age limits of the benign lesions, and less frequent 
in the breasts of women at the cancer age. The pain recorded in 
all these histories, in the no operation group, with the benign tumors 
and in cancer of the breast, shows the same variable character before 
the palpation of the lump. Pain after the knowledge of the lump 
by the woman is of no diagnostic value. It is important to remember 
that many women have pain in one or both breasts, most commonly 
experienced just before the menstrual periods. They may have 
localized pain in one breast for years; it may be associated with 
tenderness. The conclusion we reached in 1921 is still correct- 
pain and tenderness are of no value in the differential diagnosis of 
breast lesions. The value of pain is this— if it is a symptom of 
onset, it may lead the patient to feel a lump if present; if there is no 
lump it may bring the patient for an examination which should be 
repeated at short intervals for at least three months and then once 
a year. So far, I have never found a malignant tumor in a woman 
who sought examination for pain only. I have a record of only one 
case in which a malignant tumor of the breast was discovered during 
an ordinary physical examination, the patient being unaware of 
pain in the breast. We should continue to urge women to seek an 
examination the moment they feel pain. 

Pain and Fear of Cancer. There is no question that the basic 
ii^uence which brings the majority of women under medical observa- 
tion with lesions of the breast, is the fear of cancer, and I trust that 
we can continue to be so fortunate as to keep this fear within limits, 
so tliat it will not put off the examination. When the examination 
reveals no lump to be operated upon, the most important thmg to 
do— often a very difficult thing to accomplish— is to relieve the 
patient of fear. Repeated examinations and conversations will 
accomplish this. 

2. Painful Scar.^ The statements of 1921 are still correct. Pain 
in a scar in the region of the breast is not a sign of recurrence of the 
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disease for ■svhicli the operation was performed. T]ie same factors 
which cause pain in the scar anywJiere in t])e iiuman body are active 
in scars in the region of the breast. I have never excised a scar of 
the breast for pain. When tjie patients are relieved of their fear of 
cancer, they put up with the pain in the scar. In recent years I 
have looked for foci of infection and removed them, if present, have 
advised frequent hot liaths in cold weather, and extra flannel or 
woolen covering to prevent chilling of the scar area when the ther- 
mometer is low. Pain in tlie scaris largely acirculatory phenomenon. 
Add to this the fear of some serious disease, and the patient comes 
under the observation of the medical profession. 

3. Discharge from the Nipple. I still hold to tlie opinion e.x- 
pressed in 1921 that discharge from the nipple, no matter what its 
character, is not a sign of cancer. We have made the same study of 
discharge from the nipple as we have made of pain, with practically 
the .same conclusions. The number of cases we had observed to 
1921 in which operation has not been performed, has now increased 
to more than 100. We have found that discharge from the nipple 
is obseiwed in about 1 per cent of all groups of breast tumors— 
benign, malignant and “no operation.” TJiis is about the incidence 
one would find of cancer. The causes of discharge from the nipple 
are, first and most frequently, a papilloma in a duct. Here the 
character of the discharge is hemorrhagic or serous. In galactocele 
and in residual lactation hypertrophy it is like milk or cream. In 
dilated ducts beneath the nipple which may accompany chronic 
cj'stic mastitis, the discharge is not bloody nor serous. It is usually 
grumous and may be yellow, broum or green. 

Discharge of blood from the nipple has been most frequently 
obsen^ed in a group of benign tumors called intrac 3 'stic papilloma. 
The incidence of such discharge is recorded in about .50 per cent of 
the cases. It ma^' be a SA'mptom of onset and raaj' be present 3 'ears 
before the tumor is felt and removed. It ma 3 ' be observed simul- 
taneoush' with the palpation of the tumor, or at intervals after the 
tumor has been felt. IP'e have not a single record of cancer of the 
breast developing in a piapillomatoiis cyst, unless the palpable tumor 
has been obsen-ed nine months or longer. I have no evidence that a 
woman who has a discharge from one or both nipples, and whose 
breasts, on palpation, are found free from tumors, runs an 3 ’^ more 
risk of cancer than a woman who has pain and no palpable tumor, 
or an 3 ’ female who has neither. As Osier would sa 3 q the patient 
with pain in the breast, or discharge from the nipple should run 
less risk of cancer, because such .s 3 "mptoms should lead to more fre- 
quent examinations. 

A small per cent— less than 10— of the patients who consulted the 
clinic for blood 3 ' or serous discharge from the nipple and at whose 
first and subsequent examinations no lump was felt, have developed 
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a lump months or years later, and this lump has been removed, and 
proved to be papillomatous cyst, and the breast has been saved. _ ■ 

In the majority of these patients ultimately, after years, the dis- 
charge ceases. 

Today, for the first time, I operated upon a patient of mine who 
had observed a serous or bloody discharge from the right nipple at 
intervals over a period of nine years. She is now over fifty and has 
passed the menopause. At no examination had we been able to 
palpate a tumor. She has reported by letter at intervals of every six 
months during these nine years. She has been examined at least 
once a year by her family physician and less frequently at the 
clinic. The patient returned because, after an interval of about three 
years in which no discharge was seen, it has now reappeared and is 
bloody. There is no tumor to be felt. There is a small dark spot 
beneath the left discharging nipple, not seen beneath the right, on 
transillumination. Tlie left discharging nipple is larger than the 
right, yet there is no keratosis, no signs of irritation suggesting 
beginning Paget’s disease. As I have recently learned how to excise 
the nipple and a zone of breast beneath it in the benign stage of 
Paget’s disease of the nipple, or for infected dilated ducts beneath 
the nipple simulating, clinically, early malignancy, I decided that 
this patient had better be relieved of the mentally annoying dis- 
charge, and malignancy absolutely excluded. Under procain, we 
removed the nipple with a small zone of skin including the areola, 
and a zone of breast beneath. As we cut through the breast tissue, 
we encountered no dilated ducts or cysts. Frozen sections from 
this breast tissue showed adenomatous areas and one small zone of 
papillary cystadenoma which is quite a common occurrence in a 
breast the seat of one or more papillomatous cysts within the 
ducts. After we had removed the mass and bisected it through the 
nipple, there was exposed a somewhat long, bottle-shaped, light- 
brownish mass, beginning 5 mm. beneath the nipple, about 8 mm. 
long, and 3 mm. in width. It had a distinct cyst wall and, on sec- 
tion, was filled with a grayish, friable papilloma. Sections showed 
a benign papilloma of the duct. There was no evidence of malig- 
nancy in any of the frozen sections. The patient was saved the 
mutilation of the removal of the breast. 

During tlie same week another patient came under my observa- 
tion with the recurrence of a discharge from the nipple after its 
first appearance seven years ago and after its last appearance two 
years ago. The question is, Avhat are we to do for this group when 
the discharge persists for years, or recurs after years of quiescence? 
Will transillumination really help us in this group, as suggested by 
hlax Cutler? Which is the best procedure— the excision of a zone 
of breast beneath the nipple, without the nipple, or with the nipple? 

I have performed botli. It is a point to be settled by a restudy of 
this now very much larger group, but I can record here again that 
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BO patient has, as yet, in our records, developed cancer of the breast, 
because we refused to explore the breast for discharge from the 
nipple. 

4. Retraction of the Nipple. We have learned, sipce^ 1922, that 
intermittent retraction of one or both nipples is not a sign of malig- 
nancy, but of chronic cystic mastitis, usually of the Schimmelbusch 
tjTpe, or the shotty breast. I brought this out in 1921.^ 

It is well understood that retraction of the nipple of the congenital 
t^pe, or of long duration, dating back to an old mastitis, is not a 
sign of cancer. But when one nipple has recently become retracted, 
whether a lump can be felt or not, cancer must be suspected, and, in 
my opinion, the breast should be explored. But this retraction may 
be due to chronic cystic mastitis. Retraction of the nipple of the 
malignant tj^^e has been observed now and then in every type of 
benign lesion of the breast, less frequently in encapsulated adenoma, 
a little more frequently in chronic cj^stic mastitis (3 per cent), much 
more frequently in lactation and tubercular mastitis, and, of course, 
most frequently in malignant disease of all types. Tlie nearer the 
small palpable lump is to the nipple, the less reliance can be placed 
on retraction of the nipple as a sign of cancer. In demonstrating 
the presence or absence of retraction of the nipple, not only inspect, 
but move both arms up over the head and watch both nipples; 
pull the nipple forward, to see if one is more j&xed than the other. 
The earlier we palpate a tumor of the breast after it is first felt by 
the patient, the more will we depend for diagnosis on exploration 
and frozen section, than upon retraction of the nipple, slight dimp- 
ling of the skin and atrophy of the subcutaneous fat. Regard, how- 
ever, retraction of the nipple as a sign of malignancy, until there is 
positive proof that there is not cancer. 

5. Lesions of the Nipple Suggesting Paget's Disease. In March, 
1921, 1 had observed 3 cases of irritation of the nipple which healed 
imder the treatment with cleansing, twice a day, with soap and 
water, using cotton and followed by medicated alcohol; then cover- 
ing the affected nipple with vaselin and a piece of gauze fixed with 
adhesive straps. Ri 1924, P made a report on my entire experience 
with Paget’s disease of the nipple. The 3 nonoperative cases had 
increased in three years to 7. The number now is more than 50. 
In 1924, 15 benign lesions of the nipple had been subjected to 
operation. In many the breast was unnecessarily sacrificed. Since 
tlie paper was vnitten in 1924, and from the studies of the cases 
reported we now, when the simple treatment fails to heal the irrita- 
tion of the nipple, excise it with the areola and a zone of breast 
beneath. If frozen sections reveal no evidence of malignancy, the 
breast is saved. If Paget’s cancer is present, the complete operation 
for cancer is performed. Today we rarely see Paget’s cancer of the 
nipple that can be diagnosed clinically. The majority of cases of 
irritation of the nipple heal under cleanliness and protection. There 
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is sufficient evidence to state that a neglected irritation of the nipple 
in a woman at the cancer age, has the same etiologic relation to 
cancer, as a neglected irritation of the nipple in a nursing mother 
has to an abscessed breast or lactation mastitis. Our studies show 
that prenatal care and the care of the nipple during the nursing of 
the child, have reduced mastitis abscess from more than 20 to less 
than 1 per cent; The educational program is bringing women with 
irritation of the nipple before the cancer stage. In every physical 
examination the nipples should be inspected for warts, keratosis and 
any form of irritation, and if these are present there should be 
immediate treatment. If this treatment fails in three weeks, the 
exploratory operation just described should be performed. I have 
no evidence that the congenital retracted nipple is more frequently 
affected with Paget’s disease than the normal, but we have observed 
Paget’s cancer in a congenitally retracted nipple. Therefore, it 
should receive the same inspection and the same treatment. 

6. History of Disappearing Tumor. This is now established, 
with the exception of the caked breast and the lactation mastitis, 
which does not go on to suppuration, as a definite sign of chronic 
cystic mastitis. When patients observe any type of swelling or 
tumor or mass to vary in size, to entirely disappear, and then reap- 
pear in the same spot or in another area of the same breast, or in the 
opposite breast, we can safely conclude that the chances are that 
both breasts are involved in chronic cystic mastitis. But it does not 
exclude malignant disease, or other types of benign tumors. In all 
diseases of the breast other than chronic cysticrmastitis the history of 
disappearing tumor has been recorded in 1 to 2 per cent of the cases; 
in chronic cystic mastitis in almost 20 per cent of the cases. When 
the palpable single tumor is the one that the patient has observed 
to show changes in size, or to have disappeared to reappear, this, 
of itself, suggests a benign cyst. If, in addition, the tumor is spheri- 
cal, fluctuates and transilluminates clear, we have the almost cer- 
tain diagnosis of a benign cyst. If, in addition, both breEsts are 
lumpy, or shotty, or there are other, smaller similar tumors, the 
clinical picture of chronic cystic mastitis is established. 

Tumor or Tumors in the Breast. Now tliat more and more 
women are presenting themselves for examination within a month 
of the first warning, we are palpating more and more frequently 
lumpy breasts, shotty breasts, dilated ducts beneath one or both 
nipples, multiple definite and indefinite tumors. That is, clinical 
manifestations of chronic cystic mastitis which is a disease like 
osteitis fibrosa of bone, in the majority of cases subside almost 
as quickly as they appear, so that after a few months’ duration they 
are less and less frequently observed on palpation, although present 
microscopically. 

There is another reason why, on palpation of the breast, we have 
to pay more attention to the entire breast and to both breasts. 
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This is due to'tlie fact tiiat wiieu Avoinen have delayed inojitlisoryears 
after feeling a lump, and the lump has not disappeared, the single 
lump is so definite that, with rare excejitions, the clinician occupies 
his full time in feeling this lump and recording its characteristics, and 
no attention is paid to the remainder of the breast and often there is 
no record of palapation of the other breast. During this period, as 
I have already stated, SO per cent of the lumps were malignant and 
50 per cent of these in the hopeless stage of cancer, while today the 
definite palpable, single lumps are about 35 per cent instead of 99 
per cent, and one-half of them are benign. 

Unless one had many opportunities to palpate the breasts of 
women in the earliest stage of all the lesions of the breast, one will 
not appreciate the difficulty of differentiation. 

I have learned to divide breast tumors clinically into tAvo great 
groups— those in whieh the patient is twenty-five years of age or 
younger, in which ^ye need not think of malignant disease, and 
those in which the patient is Uventy-fivc years of age or older, in 
which Ave must think of malignant disease. 

For record in the history and on the index card, the letter (a) 
indicates a single definite tumor, (b) a definite tumor in both breasts, 
(e) two or more tumors in one breast, and (d) two or more tumors 
in both breasts. The letter (e) indicates a single indefinite area in 
one breast, (be, ce, de) designate multiple indefinite areas. Out 
of this classification there haA^e arisen three definite tj^ies that may 
be composed of definite or indefinite lumps, or a combination of 
both— the shotty breast, the lumpy breast, and the dilated ducts 
beneath the nipple. 

The first, most important new facts is the frequency, in the past 
fcAV years, AAuth AAdiich AA^e may see a patient Avith a single lump 
difficult to class as definite or indefinite. If this single lump is the 
palpable area in either breast, it should be explored. The chances 
of its being malignant are almost 25 per cent, AAdiile the probabilities 
of malignancy in the perfectly definite lump are 50 per cent. As 
cancer may occur in the shotty breast, the lumpy breast, or in the 
area beneath the nipple in which there are dilated ducts, it is becom- 
ing more and more a triumph of tactile sensation to pick out the 
possible malignant tumor in these breasts filled Avith manifestations 
of chronic cystic mastitis. 

We may state here that in the great majority of the cases in 
which the breast is the seat of a malignant tumor, there is no diffi- 
culty whatcA'^er to palpate it as a single mass. Cancer is A’’ery infre- 
quent in the shotty breast or the lumpy breast, or AAdien the ducts 
beneath the nipple are dilated. 

7. Tuvior or T^nnors in Woman Under the Age of Twenty-five. 
It makes very little difference, if the patient is under tAA'enty, 
whether the tumor is single or rnultiple, indefinite or definite, 
AAdiether it inAmlA’^es one or both breasts, or is an area of mastitis 
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or is not. The nipple may be retracted or irritated, or there may 
be discharge from the nipple. Operation may be postponed, unless 
the tumor grows larger, or there are signs of an abscess. The indi- 
cation for operation is to save the breast, and not to save the life 
of the patient. The most frequent tumor in women under the age 
of twenty-five years is an encapsulated adenoma which may be 
single or multiple.® We must bear in mind that these encapsulated 
adenomas may be situated outside of the breast zone and may grow 
more rapidly than the breast at puberty, be diagnosed incorrectly 
as malignant, and the breast sacrificed when removing the tumor. 
Aberrant encapsulated fibroadenomas are not infrequently observed 
in young women. In former years when all females delayed after 
palpating a lump, we frequently observed large tumors of the breast. 
The majority were sarcomas which had developed in a neglected 
intracanalicular mjocoma. 

The possibility of an aberrant adenoma growing rapidly and of the 
intracanalicular mjTioma becoming sarcoma after a certain enlarge- 
ment, is the chief reason for removal of a tumor near, or in, the 
breast of any female under twenty years of age, when there is any 
sign of growth. After the age of twenty, all palpable tumors in, or 
near, the breast should be removed. Left alone, they may compli- 
cate pregnancy or lactation, or later in life develop into cancer, and 
—very interesting to record here— these little tumors of ten years’ 
duration or longer which are now being excised by surgeons simply 
because the woman has just learned that it is dangerous to leave a 
lump alone, are being diagnosed by pathologists as cancer. Two 
such cases have recently been referred to me. 

These old encapsulated adenomas of any tjqie become very 
fibrous and, in some instances, may even calcify; the basement 
membrane beneath the epithelial cells of the old parenchyma is 
frequently absent; masses of old epithelial cells in solid clumps, or 
papillomatous masses are surrounded by fibrous stroma— the gross 
histologic picture of cancer, but the individual epithelial cells are 
not, morphologically, cancer cells. It is, therefore, safer to have 
these little encapsulated adenomas removed before the young female 
passes into the cancer age and before circulatory changes obscure 
the microscopic picture. I have called attention before to the fre- 
quency with which all types of encapsulated adenomas have been 
diagnosed, by a certain number of pathologists, cancer, but I have 
never before called attention to this new danger of leaving a quies- 
cent lump in the breast of a young woman alone for the fear that 
later in life it may be removed and diagnosed cancer, and the breast 
sacrificed. 

All obstetricians are familiar with the enlargement of both breasts 
in the newborn child and the copious discharge from the nipple. The 
etiologic factors are imknown. It apparently has no relation to di.s- 
eases of the breast later in life. If the breasts are kept scrupulously 
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clean and infection avoided, these breasts never give trouble. 
Tumors in and about the breasts of children are rare. If they are 
not directly in the breast, it is, on the whole, safer to remove them, 
even when they do not exhibit grovdh, because sarcoma is very 
common in the young. 

At puberty, unilateral hypertrophy of one breast is not rare. 
There should be no difficulty in excluding tumor, unless the breast 
gets very large, when one should suspect a central adenoma which 
can be found and removed by exploration, and the breast saved. 
As a rule, very quickly, the other breast develops and catches up. 
Diffuse virginal hjqiertrophy is a bilateral disease. Its cause is 
unknovm. We loiow of no waj’- of arresting it. It is my rule, when 
this hjqiertrophy reaches a certain size, to perform a plastic operation, 
removing one or more wedge-shaped segments. I had only one 
opportunity to practise it— it was successful. Lesser degrees of 
diffuse virginal hypertrophy are getting more and more common in 
this “no operation” group. This type of breast, in its diseases, does 
not differ from the normal breast, but in its function, it differs dis- 
tinctly. Often there is no milk, or, if any, it is scanty. It is one 
of the rarest occurrences in this country to see a diffuse virginal 
hjqiertrophy reach the size recorded by G. B. Johnson^ of Richmond, 
Virginia, in 1903. 

8. Tumor or Tuirwrs in Women Over the Age of Ttoenty-five. Sliotty 
Breast. I® described the clinical and pathologic picture of 13 such 
cases among 350 examples of chronic cystic mastitis, and called it 
diffuse nonencapsulated cystic adenoma, or papillary cystadenoma. 
It was first described by Schimmelbusch and Reclus in 1906, I® 
employed the term senile parenchymatous h 3 q)ertrophy. The 
13 cases described in 1921 were all operated upon, either the com- 
plete operation for cancer, or the removal of one or both breasts was 
done, in order to protect the patient from cancer. The earlier cases 
subjected to the complete operation for cancer were diagnosed adeno- 
carcinoma in diffuse papillary cystadenoma; the later cases were 
called benign papillary cystadenoma. Withm a year, I^° employed 
the term “shotty” breast and described 6 cases in which operation 
was not performed; the earliest in April, 1921. 

Since then we have records of more than 100 cases, not subjected 
to operation, which have been followed, and in these breasts cancer 
has not developed. The longest observation is eight years. During 
the same period 34 patients have been subjected to operation, either 
partial removal of a zone of the breast, or of the entire breast, or 
the cancer operation, but all were finally diagnosed as microscopic- 
ally benign. In 3 instances, a palpable nodule distinct in a shotty 
breast had been explored, recognized as cancer in the frozen section, 
and the patients subjected to the complete operation. Shotty 
breasts, therefore, are now a common clinical finding. With the 
rarest exceptions, operation' is not indicated. In a few there must 
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be eiqDloration for frozen sections to ascertain if malignancy is present 
in an area or a tumor which can be palpated distinctly in a shotty 
breast. A paper on this form of chronic cystic mastitis will be soon 
published in detail. 

There is nothing distinctive on inspection. There may be a little 
discharge of grumous material from the nipple. The shotty breasts 
are practically always bilateral, although the degree may be more 
marked in one breast. These patients have rarely much subcu- 
taneous fat, the majority are underweight. The breasts are rarely 
large. We never observe the shotty breast, the diffuse nonencap- 
sulated papillary cystadenoma in large fatty breasts. Either the 
breasts have never lactated, or it is some years since the last lacta- 
tion. It is practically never seen after the menopause. When one 
palpates the upper and outer quadrants of both breasts, one will 
think at once of the breasts at puberty or pregnancy. The paren- 
chyma is distinct, and as a rule it is filled with minute shotty 
masses. The further development is a distinct edge like the edge of 
the liver, and, still further, the breast can be lifted up, like a saucer, 
and it then assumes its shape. This condition may involve a quad- 
rant, a hemisphere, or the entire breast. Often one or both breasts 
are painful or tender, and this pain and tenderness are most marked 
just previous to the menstrual period. 

Not infrequently one can palpate one or more larger tumors or 
masses in one or both breasts, which as a rule feel like minute cysts. 
We have only practised transillumination the past six months. 
The shotty breast is not as translucent as the fatty senile breast, 
but there were no dark areas in those that we have transilluminated 
up to date. The cases that have been subjected to operation, have 
been those in which we could palpate a single tumor that suggested 
the possibility of malignancy, or because the breast felt more indur- 
ated or less shotty. 

There is not so much difficulty, on palpation, in picking out the 
group among the shotty breasts that should be explored, but there 
will be great difficulty in interpretiug the microscopic frozen section, 
unless one is familiar with the various histologic changes in chronic 
cystic mastitis. I have pictured them in the Archives of Surgery for 
November, 1921, in Figs. 32 to 91. These pictures are just as good 
today as when published and practically no new pictures have 
been encountered. I recommend to pathologists in the operating 
room the study of these pictures, and I suggest to clinicians, when 
they have this type of case subjected to operation, to have this 
volume of the Archives present for reference. 

Dilated Ducts Beneath the Nipple. We have been slow in recog- 
nizing this variety of chronic cystic mastitis as a definite clinical 
entity. In 1921,® I had 22 cases; in 1923^® I was able to report seven 
examples of the so-called varicocele tumor of the breast which had 
been observed since 1921. There have been at least 60 cases since 



40 BLOODGOOD; CLINICAL PICTURE OF LESIONS OF THE BREAST 


then tliat have not licen operated njion. As ii rule, women witli 
dilated ducts beneatJi the nipple arc older than the <,u‘ouj) of women 
with shotty breasts, they arc apiiroacJiing the menopause. They 
are apt to be overweight, wliile the jiatients whose breasts are tlie 
seat of diffuse papillary cystadejioma are underwciglit. TJie condi- 
tion is usually bilateral, if carefully examined. TJie patient’s 
attention to the breast is attracted more frequently by pain and 
tenderness than by a lump, and least frequently by discharge of 
thick, grumous material from the nipple. On palpation, one feels 



Fig. 1. — Hopeless cancer of the left breast. Patient absolutely ignorant of her 
condition; has no fear or discomfort. Came to the clinic because of cough and bloody 
expectoration. The patient lives in a locality in the country where few, if any, 
messages from the outside world are received or read. This is the type of cancer 
described by Billroth, Velpeau and Paget. 

beneath the nipple and areolar zone one or more masses, usually in 
the shape of worms and often not larger than the largest angle 
worm. Each dilated duct palpates distinctly, because there is very 
little subcutaneous fat here. Usually the palpable tumor is not 
tender. Now and then pressure on the dilated duct brings forth 
pastille material from one or more ducts. Once felt, it cannot be 
mistaken in this stage, and for this stage there is no indication for 
operation. But the duct may become infected. If the infection is 
acute there will be a rapid development of a typical abscess which 
can be opened and drained like any other abscess. But more fre- 
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quently the infection is chronic, and the inflammatory reaction 
around the duct palpates like a possible malignant tumor, and the 
nipple may be slightly fixed and retracted. It is my rule to explore 
such cases and decide from the gross and frozen-section appearance 
whether it is malignant. There should not be much difficulty, as 
shown in the illustrations reproduced in the Archives of Surgery. 

Dilatation of the ducts beneath the nipple may be present in any 
breast of a woman approaching menopause or later in life. When 
we look over the gross notes on cancer of the breast, we find dilata- 
tion of the ducts distinctly more frequent than cysts, or the Schim- 
melbusch tjqie of chronic cystic mastitis. But I have not a single 
instance of a definite cancer beneath the nipple surrounded by 
dilated ducts. Cancer situated in the nipple and areolar zone is 
relatively infrequent. 



Fig. 2. — Photograph of an enlightened woman who has recently observed a lump 
in the left axilla. It was diagnosed aberrant breast tissue. Operation was not per- 
formed. There has been no trouble during a period of four years since. Enlightened 
women in this group have only 17 per cent chances that their lesion is cancer, and, 
if cancer, 60 per cent chances of a cure. 

With this clinical knowledge, one should be able to recognize 
tumors beneath the nipple of the dilated-duct type, and save most 
patients from operation. But when infection has changed the clin- 
ical appearance, one must differentiate by excising the zone of 
breast beneath the nipple, in some cases with the nipple, as already 
described for Paget’s disease, and decide as to the presence or absence 
of malignancy. Remember that the gross findings of dilated ducts 
filled with grumous material is against cancer, also that the frozen 
section may be difficult to interpret, because the periductal lymph- 
oid granulation tissue will destroy the basement membrane and 
basal cells of the duct and the rapidly proliferating epithelial cells 
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of the duct will be found growing in this granulation tissue, simu- 
lating cancer. See Fig. 6, page 509, in the Archives of Bvrgcnj 
(be. cii.). 

Lum'py Breast. Warren, of Boston, described them as “cobble- 
stone” breasts, and tlie Warren incision was devised in order to 
expose even a hemisphere of the breast and to remove by posterior 
excision one or more of the palpable masses which as a rule are not 
cysts. Sir G. Lenthal Cheatle, of London, in his excellent contribu- 
tions to chronic cystic mastitis, has called attention to these lumpy 
breasts. In 1921, in 350 cases of chronic cystic mastitis, I found 
that there were 76 examples of this tj^e, and most of these patients 
had lost one or both breasts, or had been subjected to the complete 



Fig. 3. — Paget’s disease of the nipple in the stage of superficial ulceration. In 
this case excision of the nipple, frozen sections showed cancer, and the complete 
operation for cancer was done. 


operation for cancer. Since then I have never operated in cases of 
this kind unless there was a single tumor either distinctly palpable, 
or sufficiently different to justify exploration and frozen sections. 
In the past eight years I have records of at least 200 cases not oper- 
ated on, but I find that in the laboratorj’^ 87 examples have been 
referred there for diagnosis. In many, the exploration had been 
unnecessary, and in every instance the removal of one or both 
breasts was not indicated by either the clinical or pathologic pic- 
ture. ^ffien 35 per cent of women who seek the advice of a clinic 
after a warning of trouble with the breast have definite tumors, on 
palpation, and 65 have not, bilateral lumpy breasts are by far the 
most common finding. Yet my laboratory records now 163 sped- 
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mens of this condition received from different sources. In not more 
than 40 of these was exploration justifiable. 

The majority of lumpy breasts are due to chronic cystic mastitis 
scattered in areas throughout the breast. These areas are not 
unlike areas of nonencapsulated adenoma, and, microscopically, 
they may resemble fibroadenoma, cystic adenoma and— rarely— 
intracanalicular fibroadenoma. In a number of instances the nodules 
are due to one or more minute cysts or dilated ducts. With the 
rarest exceptions, the multiple cysts, like the single cyst, palpate 
like definite tumors. Multiple lipomas may produce a lumpy 
breast. Sometimes the senile breast is distinctly lumpy due to 
irregularities in the distribution of fat and fibrous breast stroma. 
The lactating breast may be lumpy, and for some years after the 
last lactation, the breast may remain lumpy. In some instances, 
these lumps are due to residual areas of lactation hypertrophy. I 
have found such areas fourteen years after the last lactation. 

In a few instances, when the upper and outer quadrant of the 
breast is shotty, the lower hemisphere is lumpy. Distinct cysts 
palpating like single or multiple tumors are more frequently found 
in lumpy breasts than in shotty breasts. Distinct dilated ducts 
beneath one or both nipples are found in shotty breasts only rarely, 
but frequently in the lumpy breast. Single and multiple cysts 
often accompany dilated ducts beneath the nipple. 

In brief, all the clinical pictures, on palpation of one or both 
breasts, are associated with definite pathologic changes, and the 
most common factor in these is chronic cystic mastitis. 

No one can diagnose breast lesions safely today without familiar- 
ity with the clinical and pathologic pictures of chronic cystic mastitis. 

Multiple Definite Dumps in One or Both Breasts. In younger 
women the most common finding is encapsulated adenoma; in 
older women some pathologic variety or stage of chronic cystic 
mastitis. Rarely is cancer found when the breast is the seat of 
multiple areas of chronic cystic mastitis or adenoma. Rarely is 
cancer a multiple tumor in one breast, and when such is observed, 
the other malignant areas are metastatic. Very rarely does cancer 
appear simultaneously in both breasts. As a rule benign multiple 
lesions are bilateral, malignant unilateral. Too many breasts of 
older women are sacrificed because of multiple blue-domed cysts, 
which is a perfectly distinct clinical picture. I reported 28 cases 
in 1921, and find 14 more in 1929, a total of 42 cases. 

Areas of Mastitis or Caked Breast. My associate. Dr. L. Clarence 
Cohn, has been gomg over this subject for some years, and his paper 
is almost ready for publication. In the Boston Medical and Siirgieol 
Journal {he. cit.) I presented, with illustrations, diffuse mastitis, lac- 
tation mastitis, tubercular mastitis, nonlactation mastitis, comedo- 
adenocarcinoma diffusely involving the breast with the clinical 
picture of mastitis, and carcinoma mastitis. I have already dis- 
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cussed this clinical picture and described a recent case in Avhich a 
zone, almost a hemisphere of the breast, was the seat of a mass which 
palpated like mastitis. At exploration, it was due to multiple cysts 
buried in Irreast tissue. So we must add to the types described in 
1922 the fact that chronic cystic mastitis of the cystic variety may 
produce a tumor of the diffuse mastitis type. We have already 
emphasized that the shotty breast simulates mastitis, but has, in 
addition, multiple shotlike areas and may develop a saucer-shaped 
palpable mass. Recently, I operated on a woman with cancer mas- 
titis that had reported to her medical adviser the moment she felt 
the indefinite lump in her breast, and this patient has been under 
observation and treatment for six months witli the diagnosis of 
mastitis. She had been treated Avith sunlight and Anolet rays. As 
the mass became larger and the nipple fixed, suspicion of malignancy 
urged them to refer the patient to a surgeon. 

There is nothing more insidious than the type of cancer that pro- 
duces an area of induration like a caked breast. There are really 
only tAA'o types of mastitis in AAfiiich delay is justifiable— one, tlie 
pregnant or lactating breast AAnth fever and leukocytosis and clinical 
eAudence of inflammation. The other is the typical shotty breast, 
AA'hich is bilateral. But AAfiien the shotty breast presents a diffuse, 
hard zone, Avithout the multiple shotlike areas, one must ex})lorc. 
As I am Avriting this for clinicians and not surgeons or pathologists, 
I belicA’^e I Avill accomplish better results by saying no more, except— 
Do not delay ndien the mass in the breast of a woman over twenty-five 
suggests mastitis on yalyaiion. 

9. Aberrant Breast Tissue in the Axilla. In 1921, 1 had notes on 
17 cases— 14 unilateral, 3 bilateral. The number noAV has increased 
to about 50 cases. Cancer in breast tissue in the axilla has occurred 
in about 3 per cent of the cases. The patient’s attention to aberrant 
breast in the axilla is attracted by seeing or feeling a mass there 
Avhich is quite prominent on inspection, and palpates like breast 
tissue. Noav and then this mass proA'^es to be entirely composed of 
fat. So far I haA’^e ncA'^er observed chronic cystic mastitis in aber- 
rant breast tissue, although this tissue does enlarge during preg- 
nancy and lactation. In none of my cases haA'^e there been nipples 
in these axillary masses of breast tissue. Operation is not indicated, 
unless one can palpate a definite tumor, or unless the mass gets 
large enough to justify its remoA^al. 

Sebaceous and Sweat-gland Nod%des in the Axilla. Their chief 
interest has been in patients upon AAdrom the complete operation 
for cancer has been performed, months or a fcAV years previous to 
the appearance of these single or multiple nodules in the hair zone 
of the axilla. In all of the cases of Avhich I haA’-e records, the diag- 
nosis of recurrence has been made, and many of the patients AA’-ere 
subjected to irradiation. These tumors are, clinically, definitely 
inflammatory. Excision and frozen section Avill confirm the diag- 
nosis. It is unnecessary to remove them to accomplish a cure. 




Fig. 5. — Pathol. No. 25560. Photograph of a typical blue-domed cyst buried 

senile fatty breast. 











Fig. G. — Pathol. No. 10940. Photograph of a bisected blue-domed c 3 "st removed 
with a zone of breast tissue. Note the thin, smooth wall of the cyst. The surround- 
ing breast is a mixture of fat, elevated gray dots of adenomatous areas, and one 
minute cyst. 



Fig. 7. — Pathol. No. 37068. Photograph of an encapsulated adenoma. Sur- 
rounding breast is adenomatous. This adenoma proved to be a solid intracystic 
papillary adenoma. 
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10. Unilateral Hypertrophy at Puberty'. I liave already referred 
to this; unilateral hypertrophy at later ages, with the rarest, excep- 
tions, means some form of encapsulated adenoma, and if the mass 
is larger than a quadrant, beware of sarcoma. 

It is interestmg to note tliat in the male the diffuse hjqjertrophy 
begins in one breast; in from three to six months later it appears in 
the other breast, and, if left alone, will disappear in a few months. 
Cancer of the breast in the male is insidious, and fully developed 
clinically it is usually hopeless. For this reason, when a man comes 
under observation with an enlargement of one breast of a few weeks’ 
duration, it is best to excise the whole area with the pectoral fascia 
under local anesthesia and exclude malignancy by frozen sections. 
If the lesion is benign, you should prepare the patient and his 
physician for the subsequent enlargement of the other breast which 
may be left alone. 

11. Diffuse Virginal Hypertrophy. This has been discussed, and 
there is nothing to add, except one very remarkable pathologic 
finding which demonstrates that benign pathologic processes may 
resemble closely malignant ones. 

Through the courtesy of Dr. Johnson (loc. dt.) I was able to study 
the lesions of his case. On cross-section through the huge breast 
(Fig. 4) the hypertrophied breast tissue had destroyed all the sub- 
cutaneous fat by pressure or infiltration, and lobules of breast 
parenchyma were found directly beneath the corium. 

New Benign Lesions of the Breast for Which Operation is not 
Indicated. I find that since my article in 1921, a number of patients 
have come under observation and have been placed in this “no 
operation” group whose lesions cannot be classified under the 11 
headings just discussed. 

12. Changes in the Breast the Result of Atrophy After Lactation. 
When the patient is in tlie proper position for inspection and palpa- 
tion, that is reclining on her back with her arms over her head, one 
may observe that the nipples fall into a depression in the breast 
which can be palpated almost like a crater, and the areola and skin 
around tlie nipple are tlrrown into wrinkles. This is usually present 
in women avIio have nursed one or more children and the condition 
may persist throughout life. It is not a sign of cancer. It usually 
disappears when the woman sits up or places the arms to her side 
when she is lying down.^^ 

It is important to bear these changes in mind, because this pic- 
ture of the nipple and skin might suggest malignancy. 

13. Shin Lesions of the Areola and Shin Over the Breast. Tliese 
should be treated just the same as skin lesions elsewhere in the body. 
Elevated pigmented moles and warts should be remo\'-ed. But every 
now and then one may feel in the skin of the breast a nodule, not 
unlike tlie skin metastasis from a cancer of the breast. In a ‘S'ery 
few instances a skin metastatic nodule may be tlie first sign of cancer 
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of the breast. The microscopic study of .such a nodule after removal, 
will differentiate it. 

Tlie little skin dermoids always have a pucker or dimple on top 
and if they ivere biiried in the breast, would suggest malignancy. 
On the whole, it is safer to remove them. There have been a number 
of cases of insect bites which produce a skin nodule similar to that 
following the injection of fluid into the skin. Tliere may be a red 
area around it. Now and then erysipelas develops. I.ess frequently 
beneath it, an inflammatory reaction takes place giving rise to a 
tumor or mass which palpates like malignancy or mastitis. 

The Proper Position for Examination of the Breast. Since my 
description of this, with illustrations, in 1921, there are only two 
new statements. Tlie most important is the transillumination, as 
described by Max Cutler.’^ Tliis additional aid has been employed 
in my clinic in every case for a number of months. In the roent- 
genological department of the Medical School in Rochester (N. Y.) 
they are making Roentgen ray plates of tlie breast, trying to picture 
the soft part lesion, as the}’’ would a lesion of bone. Transillumina- 
tion is quicker, but the Roentgen ray leaves a more accurate record. 
I would advise against depending upon these procedures imtil one 
has gained considerable verified experience. 

The patient should be stripped to the waist and so prepared that 
the abdomen can be palpated. She should recline on a couch or 
examining table, on her back, chest and head slightly elevated. 
The fingers of both hands should interlock over tlie head. The 
examiner should not know which breast is involved until inspection, 
palpation, and transillumination are completed. On inspection, 
first look carefully at the nipples. Any keratosis or irritation of the 
nipple should receive immediate attention, and the patient then 
and there instructed how to treat it. Do not touch the nipple or 
areolar area imtil the last. Look for axillary masses and the thy- 
roid area. Note the changes which you can see in the nipple and 
the skin around it. On palpating use both hands first, feeling 
similar areas of both breasts at the same time. Use your fingers 
as you would when playing the piano. Do not grasp the breast 
tissue and pick it up— it ■will give you a ’wrong impression. Pass 
the fingers of the hand a number of times around the periphery of 
the breast and into the axilla, and palpate as you would playing 
the piano. At once you can distinguish the shotty breast and the 
lumpy breast. At once you can tell whether there is an edge to the 
area of involved breast. Then you can lift up the edge and see if it 
is saucer-shaped. Now palpate the mid zone in the same way. 
At any moment you may feel one or more definite tumors. Leave 
them alone temporarily and go on with your examination of both 
breasts. Now palpate the areolar area for dilated ducts. As a 
rule this may induce an apparently retracted nipple to become prom- 
inent. The last thing to do is to puU on the nipple to see if it is 
fixed. Now make a diagram of both breasts and record the position 
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of definitely palpable lumps by circles showing their size and position. 
Write the word ‘‘shotty” or “lumpy” in the area in which you have 
found these conditions, and the words “edge” and “saucer” if this 
is brought out by palpation. Write the letters (dd) near the nipple 
if you find dilated ducts. Now move the arms from their elevated 
position down to the sides of the body, one or both, and note whether 
one breast or nipple is more influenced by this motion of the arms 
than the other. Recent experience has convinced me that we must 
not put too much reliance on differences brought out by this maneu- 
ver, unless it is very marked it is of no value. Now palpate the 
single lump, get its movability, does it fluctuate; does the skin over 
it dimple when it is pushed forward; is the subcutaneous fat between 
the tumor and the skin atrophied; what does the tumor feel like; 
is it spherical like a cyst, lobular like an adenoma, infiltrating like 
cancer, or is it an area of mastitis? How does the breast palpate 
around the lump ? Are there other definite lumps ? 

Then ask the patient what she has felt. All doubtful cases should 
be examined again the next day, and some cases should have 
repeated examinations within the next few months if it is decided 
that operation is not indicated. 

Shall we postpone operation if there is a single definite tumor in 
one breast which palpates like a spherical cyst and fluctuates, and 
transilluminates clear, and when this and the other breast are other- 
wise normal? I am beginning to do this in a few instances. Unless 
you have had considerable experience this postponing the operation 
may be dangerous. However, if, in addition, there is a definite 
history of change in size or even disappearance, and both breasts are 
lumpy, delay is less dangerous. If there are deWite multiple tumors, 
there is no danger in delay. 

In all other types of a definite single tumor in women over twenty- 
five years of age, any delay is imjustifiable, and there is no way, 
clinically, of distinguishing the benign from the malignant. It is 
also safer that such a patient should be operated on in a hospital 
where the surgeon is prepared to make and interpret frozen sections 
during the operation. 
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The exact nature and course of secondary anemia affecting the 
gravid woman is not well understood. For this reason, the present 
study of the subject of anemia in pregnancy and in puerperiiim has 
been undertaken. 

Blood examinations, made in 300 women in the various periods of 
gestation and in the puerperium, form the basis of this communica- 
tion. A special effort was made to determine, if possible, the rela- 
tionship of the existing anemia to the various associated maternal 
conditions. 

An analysis of the red blood cell counts and hemoglobin deter- 
minations in 200 dispensary'' maternity patients and 100 private 
patients is presented in the accompanying tables and figures. 

Routine hematologic examinations have been made in all patients 
registering at the prenatal clinic since March, 1928, the examinations 
consisting of erythrocj'te and leukocyte counts, differential counts, 
hemoglobin estimations, Wassermann tests, and blood sedimentation 
tests. 

The first count was made at registration of the patient, the second 
within forty-eight hom’s of delivery, and a third count five to eight 
days later. Additional counts were performed at term in a number 
of ward patients. The examinations of the private patients were 
made a few days to a few hours before delivery. 

The ward patients were chiefly of the poorer classes, and were more 
or less undernourished. None of the patients studied suffered from 
any acute infectious disease or from any complication with hemor- 
rhage during pregnancyL 

All the blood examinations were made by' one qualified technician 
who devoted his entire time to this work. The Thoma hemacy'tom- 
eter, with the Leitz counting chamber supplied with the Neubauer 
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ruling, was used for. cell counting. The percentage of hemoglobin 
was determined with the Dare hemoglobinometer. This instru- 
ment was selected, because it is easily read and sufiicientlj" accurate 
for tlie purpose of this study. In this method 13.8 gm. of hemo- 
globin per 100 cc. of blood is regarded as 100 per cent. In 100 
women between the ages of eighteen and thirty years, Osgood and 
Haskins^® found the average hemoglobin content to be 13.69 gm. 
per 100 cc. of blood, practically the same figures as those on which 
the Dare instrument is based. 

Historical Review.— Anemia complicating pregnancy has been the 
subject of numerous investigations since Nasse,^®-^® in 1836, first 
stated that the number of red blood cells was reduced in the preg- 
nant woman and spoke of the “anKmisierenden” influence of 
pregnancy. Much better known than the secondary or so-called 
physiologic anemia of pregnancy which is the chief consideration of 
this paper are: (1) The pernicious type, described by Channingi- 
in 1842, and, (2) the severe form of hemolytic, anemia reported by 
Rowland,'^® Murdock,®^ Allan® and others. A marked divergence of 
opinion exists concerning the nature of the mild form of secondary 
anemia frequently observed in pregnancy. 

Among the authors who. found that tlie erythrocyte and hemo- 
globin contents were unaltered throughout pregnancy, .or only 
slightly diminished, may be mentioned Spiegelberg and Gescheild- 
len,®^ Wild/^ Adachi,i Terhola,®® Limbeck®® and Engelsen.®® ' More 
surprising is the work of Schroeder,'^® Carton®® and-Zangemeister,®® 
who found an actual increase in the number of red blood cells. 

That a definite anemia does exist in pregnancy was, however, 
shown by Fouassier,®® in 1876, Kosina and Ekert,®® in 1883, Meyer,®® 
in 1887, Dubner,®® in 1890, Henderson,®® in 1902, Bar and Daunajq® 
in 1904, and Blumenthal,® in 1907. 

Ingerslev®® in 1879, found an average of 5.59 million red .cells 
per c.mm. of blood in 10 nonpregnant women, and an average of 
5.43 million red cells in 40 women at term. He concluded that a 
hydremic condition was not present, and that anj^ difference in the 
counts before and during pregnancy must be due to the general 
health of the woman. 

Thompson®® found a high erytlu-ocyte count at the beginning and 
end of pregnancy, and a low count in the interim. He noted an 
average hemoglobin percentage of 67.5 in the second month of 
pregnancy, 65 in the fourth month and 85 during the ninth month. 
Given®® observed an anemia in women at term, increasing in severity 
shortly after labor, though the count, he claimed, would return to 
normal during the puerperium. Sondern®® found a reduction of 
from 500,000 to 750,000 red blood cells per c.mm., and a 10 to 15 
per cent drop in the hemoglobin content, during the first half of 
pregnancy. Dietrich®® made blood examinations every fourteen 
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days over a period of tliree months antepartum, and found that a 
definite anemia was present. 

Osler^^ reported a case of severe anemia in a primigravida who was 
well before the time of conception. The anemia was recognized 
in the sixth month of pregnancy. The blood examination gave 
864,000 red cells per c.mm., and 20 per cent hemoglobin; also relative 
lymphocytosis and anisocytosis and presence of normoblasts. 
Spontaneous labor occurred at the end of the seventh month. The 
patient was reported to be perfectly well two 3 ’^ears later, 

Gram^^ records the examination of 59 pregnant women with an 
average of 71 per cent of hemoglobin for the first trimester, 72 per 
cent for the second, and 79 per cent for the third. There was also 
a reduction in the volumes per cent from 40 to 37. TJiis is equiva- 
lent to a 7 to 10 per cent reduction in hemoglobin content. Adler^ 
in studying 11 cases of anemia in pregnancj’’, found an average 
hemoglobin of 50 per cent and an average erythrocyte count of 
3,680,000. He also observed rapid recovery to occur in the 
puerperium. 

Larrabee^^ reported a series of 17 cases of severe anemia in 
pregnancy and puerperium, 8 of which were pernicious in type. He 
stated that the blood picture of pregnancy may be that of a secon- 
dar 3 % pernicious, aplastic, or atypical form of anemia, 

Kerudn and Collins^® reported hemoglobin contents as low as 
55 per' cent. They analyzed 30 cases in the first trimester, finding 
an average of 83 per cent hemoglobin; 88 cases in the second tri- 
mester averaged, 83 per cent, and 86 cases in the third trimester 
averaged 82 per cent. Balfour® studied 150 women with severe 
anemia at the Bombaj’- Clinic in India. The anemia here occurred 
dming the sixth and seventh months of pregnancy, in man}'’ cases 
associated with fever and diarrhea. Lyon®^ observed that 38 per 
cent of the women examined in the last trimester of pregnancy 
showed a hemoglobin percentage of 70 or less. Davis^^ cited 2 cases 
of anemia in pregnancy with a hemoglobin content below 50 per 
cent. Two weeks after delivery the percentage was normal. 
Galloway®" found that anemia existed in all of the three trimesters 
of pregnancy. In the first twelve weeks of pregnancy, 87 patients 
gave an average hemoglobin of 72 per cent, and an average red cell 
count of 3.63 million. Between the twelfth and twenty-eighth 
week, 84 hemoglobin determinations in 77 patients rendered an 
average of 70 per cent, while the average of 66 erythrocyte counts 
was 3,56 million. Between the twenty-eighth week and term, the 
average of 72 hemoglobin estimations in 69 patients was 71 per cent. 
Forty-one erythrocyte counts, made after the seventh month, gave 
an average of 3.82 million. 

The recent reports on the blood determinations in normal women, 
published by Osgood^" and Haden,®® have provided standards with 
which our results may be satisfactorily compared. Haden found an 
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average of 4.26 million red cells for a group of 12 normal women of 
all ages. Osgood reports an average of 4.8 million cells, based upon 
the examinations of 100 normal women between the ages of eighteen 
and thirty years. For the purposes of the present study the normal 
low limit has been set at 4 million, all patients with counts below 
this figure having been considered as anemic. 

Results of Blood Examinations. — Table I shows that 21 (10.5 per 
cent) of the 200 counts in ward patients were taken in the first two 
trimesters, 156 (78 per cent) in the third trimester, and 23 (11.5 per 
cent) during labor. For simplicity of presentation, these counts 
have been divided into five groups. Group 1 comprises the counts 
of 4 million or over, and patients with this count have been con- 
sidered as normal. Group 2 includes counts of 3.5 to 3.99 million 
cells per c.mm. (mild anemia); Group 3 comprises counts of 3 to 
3.49 million cells (moderate anemia); Group 4 includes counts of 
2.5 to 2.99 million cells (severe anemia) ; and Group 5 comprises all 
counts below 2.5 million (very severe anemia). 

TABLE I.— RED BLOOD CELL COUNTS ARRANGED ACCORDING TO 
TIME OF PERFORMANCE OF TEST. 


Period in pregnancy. 

Number ' 
of cases. 

Millions of red blood cells per c.mm. 

1 

Total nximber 
of counts below 
3.5 millions. 

4.0 or 
over. 

3.5 

to 

3.99, 

3.0 

to 

3.49. 

2.5 

to 

2.99. 

2.0 

to 

2.49. 

Up to and including 








sixth month . 

21 

6 

8 

7 

0 ' 

0 ' 

7 (33.3%) 

From seventh month to 








onset of labor 

156 

17 

52 

61 

21 

5 

87 (55.7%) 

During labor 

23 

7 

10 1 

2 

4 

0 

6 (26.0%) 

Total .... 

200 

30 ! 

70 

70 ! 

j 

25 

5 

100 (50.0%) 


Showing that red blood cell counts below 3,500,000 per c.mm. were given by 33.3 
per cent of the cases in the first two trimesters of pregnancy, 55.7 per cent in the third 
trimester and 26 per cent during labor. 


Table I also shows that 7 or (33 per cent) of the 21 patients ex- 
amined in the fiirst two trimesters of pregnancy had a moderate 
anemia. Of tlie 156 women who were examined in the third tri- 
mester of pregnancy, 87 (55.7 per cent) had an anemia varying from 
a moderate to a very severe grade, while only 6 (26 per cent) of the 
23 patients examined during labor had red cell counts below 3.5 
million. It was also noted that 100 women, one-half of the entire 
group of 200 examined, gave cell counts of 3.5 million or less. 

For the purpose of this study, 75 per cent hemoglobin was arbi- 
trarily chosen as tlie border-line below which tlie patient was con- 
sidered to have a low hemoglobin content. Table II indicates that 
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163 ward patients (81. 5 per cent of the 200) had less tlian 75 per cent 
hemoglobin. It is also noted, that only 21 women had a i)ercentage 
of hemoglobin higher than SO. 


TABLE II. — RED BLOOD CELL COUNTS IN TWO HUNDRED WO.MEN 
EXA-’\IINED DURING PREGNANCY. 


Hemoglobin, 
per cent. 

Average rod blood 
cel! count. 

Number 
of ca^ea. 

Percentage. 

90 or over 

. . . . 4,450,000 

2 

1.0 

85 to S9 . . 

. . . . 4,320,000 

1 

0.5 

SO to 84 . . 

. . . . 4,194,000 

18 

9.0 

75 to 79 , 

. . 3,774,000 

IG 

8.0 

70 to 74 

. . . . 3,5G4;000 

38 

19.0 

G5 to 09 . 

3,440,000 

30 

18.0 

60 to Gl 

. . . 3,399,000 

30 

18.0 

55 to 59 

3,174,000 

14 

7.0 

54 or lower 

. . . . 2,090,000 

39 

19.5 

Total 


200 

100.0 


Sho\nng the averages of red blood cell counts according to the estimates of hemo- 
globin. Note that 1G3 (81.5 per cent) of the pregnant women gave hemoglobin esti- 
mates of 74 per cent or less and red blood coll counts averaging 3,564,000 or less. 


^licroscopic examination was made of the blood .spreads of every 
patient. In the patients in whom the count was below 2.5 million, 
the erythrocytes showed the distinct changes of a severe anemia. 
Anisocytosis, poikilocytosis and pol.yc]iromatophilia were frequently 
observed. Nucleated red cells were not found. It may here be 
mentioned that the color index was below 1 in every case of anemia 
studied. 


TABLE III. — RELATION OF PARITY TO LOW ESTIMATES OF 
HEMOGLOBIN DURING PREGNANCY. 



Number of 

Number of 



estimates of 

estimates of 


Pre\4ous 

hemoglobin 

hemoglobin 
under 75. 


pregnancies. 

recorded. 

Percentages. 

None .... 

. . . . 60 

47 

78.3 

One 

. . . . 37 

28 

75.3 

T wo 

. . .* . 31 

27 

87.0 

Three .... 

. . . . 22 

20 

90.9 

Four 

. . . . 11 

8 

7.3.7 

Five or more 

. . . . 39 

33 

84.6 

Total .... 

. . . , 200 

1G3 

81.5 


Showing that parity was not related to the low hemoglobin estimates of 1C3 of 

the 200 pregnant women studied. 

* 

The patients with less than 75 per cent liemoglobin were classified 
according to the number of previous pregnancies, in order to ascer- 
tain the relationship between parity and the anemia. It is observed 
in Table III that 60 patients were pregnant for the first time, and 
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that 140 patients had had, one or more earlier pregnancies.^ Of the 
60 primigravidse 47 (78.3 per cent) gave hemoglobin estimations 
under 75 per cent, whereas 116 (82.8 per cent) of the multigravidse 
gave a percentage of hemoglobin under 75. It is evident that parity 
was not related to the low percentages of hemoglobin, since over 75 
per cent in each age group had a deficient hemoglobin. 


aoi 


70 



15-20 Zi-ZS zeso 3f-35 36-40 Ovcr^O 


/Ages m years 


■ Red blood cell countof- 
3^430^000 or lower 



Chart I. — Red blood cell counts in 200 patients arranged according to age. Show- 
ing that approximately one-half of the women in each age group gave counts under 
3.5 million cells, while the rest of them gave counts over this number. 


Chart I records the number of patients according to age. It will 
be observed, that 165 (82.5) per cent of the patients were between 
fifteen and thirty years, and 35 (17.5 per cent) were over thirty years 
of age. Approximately one-half of the patients in each group gave 
counts of less than 3.5 million red cells. Inasmuch as 50 per cent 
of all the ward patients, regardless of age, gave red cell counts under 
3.5 million, it would appear that age did not influence the incidence 
of moderate or severe anemia. 

The systolic pressure was studied in order to disclose any possible 
relationship between blood pressure and the blood deficiency; The 
systolic pressure in 182 patients was available for study. Chart II 
shows that the sy.stolic pressure in 136 patients was between 90 and 
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TQ'QO 8130 3M00 lOI'IIO Ill'IZO 121-130 I5I-H0 MI-150 OverlSI 

Sys^’olic pressure In mm- 


Red b/ood ce/f count ot 

3.490.000 or lower 

Red blood ceil count of 

3.500.000 or over 


Chart II. — Red cell counts in 179 patients, arranged according to systolic blood 
pressure. ShoWing that most of the women had systolic pressures ranging between 
91 and 120 mm., and that almost as many women in each blood-pressure group had 
counts below 3.5 million cells as had counts over 3.5 million. 
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120 mm. of mercury. In this group, 68 (50 per cent) had erythro- 
cyte counts of over 3.5 million while the remaining 68 exhibited 
definite anemia (below 3.5 million cells). Approximately the 
same ratio (of counts under 3.5 million to counts over 3.5 million) 
existed in the groups of patients who presented a pressure below 
90 mm. or above 120 mm. It is apparent that the systolic pressure 
did not infiuence the erythrocyte count during pregnancy. 

Progress of the Anemia during Pregnancy. In order to determine 
the progress of the anemia with the advance of pregnancy, the blood 
counts in 35 patients made in the last month of pregnancy have been 
compared with the counts in these same patients prior to the eighth 
month. Thompson,®® Sondern,®° Osler^^ and Bernhard® found a 
distinct improvement in the anemia during the last two months of 
gestation. In a group of 42 women studied by Lyon,®^ 38 per cent 
showed an increase of hemoglobin in the third trimester, while 47 
per cent exhibited a further diminution. 

Fehling^® noted an average reduction of 0.7 million red cells, and 
of 7.8 per cent hemoglobin, in the last month of pregnancy. Kueh- 
nel®’^ made erythrocyte counts every two weeks in 15 pregnant 
women, and found the anemia to be progressive during the first 
twenty-two weeks. After that, the condition would remam 
unchanged until the thirtieth week, at which time improvement 
would begin and continue after delivery. 

TABLE IV. — STUDY OF THIRTY-FIVE PATIENTS SUBJECTED TO TWO 
RED BLOOD CELL COUNTS DURING PREGNANCY. 

Number of 


Number of 

Millions of red 
blood cells per 
c.mm. prior to 
eighth month 

Number of 
patients show- 
ing no change 
in counts at 

Number of 
patients show- 
ing increase of 
200,000 cells or 

patients show- 
ing reduction 
of 200,000 cells 
or more at 

patients. 

of pregnancy. 

term. 

more at term. 

terra. 

6 

4.0 or over 

0 

1 

5 

13 

. . . 3.5 to 3.90 

5 

3 

5 

12 

. . . 3.0 to 3.49 

1 

7 

4 

4 

. . . 2.5 to 2,99 

1 

3 

0 

35 

Sho\Ning 

7 14 14 

that increase and reduction in red blood cells at term occurred in equal 


number of cases. Thirteen of the women vdth definite anemia before the eighth 
month of pregnancy showed an improvement at term, while the anemia in 9 cases 
was more marked at term. 


In our series of cases, shown in Table IV, 29 patients gave 
erytlu’ocyte counts below 4 million prior to the eighth month of 
gestation. At term, 7 (25 per cent) of these manifested no change 
in the blood pictme; 13 (44 per cent) showed an increase of 200,000 
or more red cells per c.mm., whereas 9 (31 per cent) showed a 
decrease of 200,000 or more. The improvement noted in some 
cases is perhaps due to an attempt on the part of the bone marrow or 
other blood-forming organs to compensate for the apparent blood 
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destruction occurring in pregnancy. Diminution in the number of 
erythrocytes at term, is on tlie other hand, evidence of a more 
serious condition. 

Course of Anemia in Puerperium. The effect of lalior upon the 
anemia has been studied by numerous investigators. Teriiola^ 
found a reduction in the erythrocytes and iiemoglobin immediately 
after labor in one-half of his cases, with no definite change in the 
others. He observed that the red cell count tended to increase, in 
most cases, in four to eleven days after labor, and that it returned 
to the normal level in from one to four months after delivery. 

Fehling,*® Rueker,'® Given, Meyers, Dubner’*'’ and Sieben-*® 
also observed a diminution in the number of red cells shortly after 
labor, and attributed this loss to the hemorrhage and strain incident 
to labor. These authors noticed that a gradual inercase in red 
cells and hemoglobin took ])lace during the puerperium, and that 
the count at the end of two weeks was higher tlian during pregnancy. 

Meyer^® reported an average reduction of 750,000 red cells and of 
from 1 to 7.8 per cent of hemoglobin, immediately after delivery. 
He also attributed these changes to hemorrhage incident to labor. 

Galloway,®” in making counts on 3.3 patients during the first 
twelve days postpartum, found an average of SO per cent of hemo- 
globin and 4.45 million red cells— a decided improvement over the 
findings during pregnancy. 

The erythrocyte counts of 100 ward patients, made within 
forty-eight hours after delivery and again between seven and ten 
days after childbirth, were available for study. A comparison with 
the blood determinations of these same patients at term is shown in 


TABLE V. — ERYTHROCYTE COUNTS IN PUERPERIUM. 




24 to 48 hours after labor. 

7 to 10 days after labor. 

Millions of red blood 
cells per c.mm. during 
last trimester. 

Number 

of 

patients. 

i 

Counts un- 
changed. 

1 

Counts 1 
reduced i 
by over 
200.000. 1 

Counts 
increased 
by over 
200,000. 

1 

§-0 

<u 

1° 


Count.s 
increased 
by over 
200,000. 

4.0 or over . 
(Normal) 

12 1 

1 

10 (83%) 

1 (8%) 

2 , 

6 (50%) 

4 (33%) 

3.5 to 3.9 .. . 

(Slight anemia) , 

40 

7 

26 (65%) 

7 (17%) 

4 

i 

13 (32%) 

23 (57%) 

Below 3.5 

(Severe anemia) 

48 

12 

j 

8 (17%) 

1 

28 (58%) 

5 

9(19%) 

34 (71%) 

Total . . . 

100 

20 

44 

30 

11 

28 

01 


Showing the number of patients who improved and did not improve within ten 
days after delivery. It vdll be observed that 57 of the 88 anemic patients improved 
in the puerperium, whereas one-half of the normal women showed lower counts during 
the puerperium. 
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Table V. It is to be noted that 12 of these patients approached 
term Ydth a normal count (counts above 4 million), whereas 88 
showed a definite anemia. Of the group with normal counts dmdng 
pregnancy, 50 per cent manifested a definite reduction within ten 
days after delivery. Five of these women lost over 500,000 red cells 
per c.mm. The blood reduction in 2 of these 5 patients can be 
easily explained, as oiie suffered from late toxemia and was delivered 
by Cesarean section, while the other had developed an acute 
mastitis. 

Of the 40 patients who exhibited a slight anemia at the end of 
pregnancy, 26 (65 per cent) showed a further diminution in the 
number of cells within two days after labor. We believe that the 
loss of blood incident to labor was responsible for this primary 
reduction in many of the patients. In 8 of the women, however, a 
reduction of over 500,000 red cells was noted within ten days after 
delivery. The complications, probably responsible for the severe 
loss of blood in 5 of these women were as follows : Two women had 
retained placentae with hemorrhage, 1 had a premature separation 
of the placenta, 1 had an acute mastitis, and 1 suffered from 
sapremia. 

Of the 48 patients with a very severe form of anemia during 
gestation, 28 (58 per cent) improved within twelve to forty-eight 
hours after delivery, and 34 (71 per cent) within ten days. A reduc- 
tion of over 500,000 cells was observed ten days after delivery in 5 
.patients, and was believed to be caused by acute appendicitis with 
appendectomy in 1 case, delivery by Cesarean section at term in 
2 cases, acute mastitis in 1, and sapremia in 1. 

The rapid recovery, occurring in the puerperium in many of the 
patients with a severe grade of anemia, seems to indicate that the 
expulsion of the fetus would stimulate the blood-forming organs to 
increased function. 

Erythrocsrte Counts and Hemoglobin Percentages Six Months after 
Delivery. The blood counts of 25 patients taken six months after 
delivery were available for comparison with counts made in preg- 
nancy (Table VI). Of these 25 patients, 23 had presented a 
definite anemia during gestation, with hemoglobin percentages 
varying between 45 and 76. The improvement noted was definite. 
One patient with a previous normal count showed a slight anemia 
(Patient No. 4). The anemia in 4 patients remained practically 
unchanged, whereas a distinct improvement — manifested by an 
increase of over 200,000 erjidirocytes— was found in 20 cases 
(87) per cent). Twelve of these patients, anemic during pregnancy, 
had red cell counts of over 4 million on examination six months 
after child-birth. One patient (No. 1) showed a fall in hemoglobin, 
probably due to a complicating mastitis. The remarkable improve- 
ment noted in these women sue months after delivery suggests that 
factors associated with the pregnancy itself were responsible for the 
anemia, 
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TABLE VI.— ERYTHROCYTE COUNTS AND HEMOGLOBIN ESTIMATIONS 
IN TWENTY-FIVE PATIENTS DURING PREGNANCY, AND SIX 
MONTHS AFTER DELIVERY. 


During pregnancy. Six months after delivery. 


Number of 
patients. 

Hemoglobin. 

Millions of 
erythrocytes 

Hemoglobin, 

Millions of 
erythrocytes 


per cent. 

per c.mm. 

per cent. 

per c.mm. 

1 , . 

. . . . 72 

3.72 

57 

3.75 

2 . . 

. . . . 6G 

3.66 

64 

3.60 

3 , 

. . . . 76 

3.80 

76 

4.18 

4 . . 

. ... 82 

4.36 

70 

3.80 

5 

. ... 85 

4.40 

87 

4.50 

G . . 

. . 70 

3.92 

83 

4.40 

7 . . 

.74 

3.70 

78 

4.16 

S 

. . . . 60 

3.28 

100 

5.07 

9 . . 

. 66 

3.20 

SI 

3.91 

10 

.... 67 

3.48 

SO 

4.16 

11 

... 70 

3.88 

90 

4.88 

12 

. . 68 

3.68 

76 

3.88 

13 . 

. . . . 72 

3.65 

83 

4.22 

14 . 

. 70 

3.72 

78 

4.00 

15 . . 

. . . . 43 

2.36 

65 

3.S8 

16 . 

56 

3.24 

68 

3.78 

17 . 

. . 76 

3.93 

92 

,4.70 

18 . . 

. 42 

2.92 

S2 

3.70 

19 . 

.... 74 

3.26 

83 

4.61 

20 . . 

. . . . 70 

3.58 

84 

4.31 

21 . . 

.... 65 

3.54 

68 

3.91 

22 . . 

. . . . 67 

3.44 

72 

3.27 

23 , 

. . . . 71 

3.42 

74 

3.83 

24 . . 

65 

3.27 

70 

3. 86 

25 . . 

.... 45 

2.56 

84 

4.17 


Show'ing the results of the blood examinations in 25 patients, made during preg- 
nancy and six months after delivery. Note that improvement occurred in 20 of the 
23 patients who manifested an anemia during pregnancy. In 1 patient (Case 
No. 2) the presence of mastitis may have prevented recovery from the anemia. 


Comparison of Blood Coimts in Ward and Private Patients. The 
results of examinations of 100 private maternity patients have been 
compared with those of the ward patients, in order to determine if 
environment and living conditions may have any bearing on the 
incidence of anemia in pregnancy. Since all of the private patients 
were examined at term, only those ward patients who had counts 
taken at term were selected for this comparison. The red cell 
counts and hemoglobin estimations of 179 ward patients were 
available for study. 

The percentages of ward and private patients who gaA^e hemo- 
globin estimations below 75 per cent are shovm in Chart III. It is 
observed that about 62 per cent of the private patients had a 
hemoglobin percentage of less than 75, as compared with over SO per 
cent of the ward patients. 

Chart rV shows that over 40 per cent of the private patients gave 
normal counts, as compared with only 14 per cent of the ward 
patients. The percentage of ward patients having under 3.5 million 
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cells at term (52 per cent) was twice as great as that of private 
patients (26 per cent). 



Word frivaie 
Type paiien'h 



Hemogiobin es+ima+e 
74 per c*en+ or lower 



Hemoglobin eof-irna+c 
75 per cen + or highei 


Chart III. — Percentages of private and ward-maternity patients presenting hemo- 
globin determinations of 74 per cent or lower, based on 200 ward and 100 private 
patients. Note that 82 per cent of ward patients and only 62 per cent of the private 
patients gave a low hemoglobin percentage. 


The fact that so many private patients as well as ward patients 
were affected suggests that factors concerned direetly with the 
pregnant state may have been responsible for the anemia. The 
influence of better environment and living conditions, however, 
may account for the lower percentage of private patients manifesting 
anemia. 

Etiology of the Anemia. Several factors generally considered of 
importance in the causation of anemia were investigated. The 
importance attached to foci of infection directed om attention to 
the teeth, tonsils and urinary traet. Poor general health, toxemia 
and sj^philis in the patients at the time of examination were also 
considered. 
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Tlie result of this investigation is shovii in Chart V. 

Teeth were considered a source of infection in all cases in which 
dental caries or decay was evident. Chart V indicates that almost 
an equal number of Avomen with “bad” teeth, gave counts above 
and below 3.5 million. 



Chart IV. — Percentages of private and ward patients presenting various red cell 
counts, based on counts in 179 ward patients and 100 private patients at term. 
Note that only 14 per cent of the ward patients gave a count of 4 million or over, 
whereas 42 per cent of the private patients ga^^e this count. It is observed that, 
for both classes, the percentages of patients having between 3.5 and 3.99 million cells 
are almost the same, while the percentages for ward patients having under 3.5 million 
cells is tvice as high as for private patients. 


Patients having enlarged tonsils, Avith a history of repeated attacks 
of sore throat, Avere considered to have infected tonsils. The study 
of the patients Avith infected tonsils brought forth results of an 
unexpected nature. The number of patients with supposedly 
infected tonsils with counts under 3.5 million Avas less than the 
number of these women with counts over 3.5 million. 
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The presence in the urine of 30 or more leulcocytes per field, 
associated with urinary disturbances such as frequency or pain, was 
considered an indication of urinary-tract infection. It was realized, 
however, that an uncatheterized specimen did not necessarily depict 
the actual condition. Of 27 patients who showed over 30 leukocytes 
in the urine, 18 (67 per cent) had a count under 3.5 million cells. 
Assuming the above urinary finding to indicate infection, it would 
appear that involvement of the urinary tract was a contributory 
cause of the anemia in some of the cases. 


^0\ 



&od Enfarjedor Poor 

Tee+h knfeded Pyelifis Genor<x\ Toxemia Syphilis 

Tonsils Health * 


Caused o-p /Anemia 


3.43 MilUon* 
blood cell^ 


or red 

per o. mm. 



3*50 Millions or more red 
blood ccM<s per C* mm 


Chart V. --Classification of patients showing anemia, according to the causative 
factors investigated. Showing that twice as many patients with pyelitis had counts 
under 3.5 million as had over 3.5 million. 


The general health was held to be impaired if the patient appeared 
to be in poor physical condition on examination, or if she complained 
of general weakness, insomnia, or dyspnea. The number of women in 
poor health who gave counts under 3.5 million was practically the 
same as tlie number who showed more than this number of cells. 
The state of health apparently exerted no influence on the blood 
condition in pregnancy. 

Patients suffering from headache, exaggerated nausea and vomit- 
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ing, with a tendency to elevation of blood pressure (above 130 mm.)^ 
were considered as potentially toxic. Such toxemia apparentlj- did 
not influence the blood picture, since the number of patients mani- 
festing toxic symptoms was equally divided between the group 
showing anemia and the group not exhibiting an anemia. 

A positive Wassermann reaction in a pregnant woman Avas taken 
as a criterion of sjqjhilitic infection. Sixteen (8 per cent) of the 
200 Avard patients gave positiAm tests. The luetic patients all had 
erythrocyte counts under 4 million. HoAveA'er, the number of 
AA'omen Avith red cell counts OA'er 3.5 million was almost as great 
as the number A\dth less than 3.5 million. It cannot be admitted, 
therefore, that syphilis Avas a prominent factor in the causation of 
the anemia. 

Discussion. The above consideration of possible etiologic factors 
throAA's no light on the actual cause of anemia in pregnancy. The 
specific cause of this secondary anemia remains unknoAvn. Numer- 
ous theories haAm been adAmnced by A^arious authors to explain the 
disorder. Audral and GaA'arret,'* Regnault,'*'’ Becquerel and Hodier’' 
concluded from their studies that the reduction of erythrocytes 
during the course of irregnancy Avas of chlorotic origin. They 
belicA’ed that a true plethora did not exist in pregnancy, but that 
AA-ith an increase in the fluid content of tlie blood, there AA’as a cor- 
responding reduction in the number of red cells and in tlie iron 
content of these cells. 

Willcocks^^ and Henderson”’ belieA*ed that the condition of the 
blood in healthy pregnant Avomen did not constitute a true anemia, 
but was only a relatiAm deficiency dependent upon the progressive 
enlargement of the A'ascular area during gestation, accounted for by 
the large increase in the Avater of the plasm. ; 

KiAvisch"® contended that there AA-^as a serous polyemia or hydremia 
in pregnancy AAdiich Avas brought about by increased glandular 
actiAutA". The presence of a “plethora . serosa” AA’^as denied by 
Scanzonb^ and Cazeaux,” both of Avliom adA'^anced the theory of a 
simple cliloroanemia in pregnancy. They attributed to chlorosis 
the many functional disturbances Avhich so frequently are associated 
AAnth pregnancy. 

Attention to “indiAudual disposition” as the. etiologic 'factor is 
mentioned by Peter,"’” Fehling,’® Meyer, Bernhard,® Schroeder,^® 
Adler,” Dubner’® and Reinl."” These authors maintained that 
health}’", Avell-nourished pregnant AVomen haAm either a plethora or 
a normal blood condition, AA^hereas the Aveak and undernourished 
AA’"omen manifest a chlorosis. Ingerslev”’’ also adlieres to this 
belief, although he found counts of 5 million in the healthy as well 
as in the undernourished AA’oman. KuehneP’ likewise reported the 
presence of anemia in the apparently full-blooded, as aa’cII as in the 
less robust indiAudual. 

Hofbauer®®’^® belieA'"ed that a syncytial hemolysin in the ectoder- 
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mal cells of the chorion was the canse of the maternal blood destruc- 
tion in early pregnancy, and the increased iron content in the urine 
of pregnant women somewhat favors this theory of blood destruc- 
tion. He contended that the physiologic anemia was overcome in 
the second half of pregnancy by an antihemolysin formed in the 
maternal blood but that if this function failed, an active hemolysis 
and progressive anemia would continue during pregnancy and after 
delivery. 

Adler^ held that the so-called pernicious anemia of pregnancy 
occurred only on the basis of a primarily injined bone marrovL 
Sondern®" found anemic gravid women in whom the usual causes of 
anemia, such as poor hygiene, neplmitis, syphilis and tuberculosis, 
were not present. Lyon maintained that the anemia of pregnancy 
represented a preexisting anemia which had continued in pregnancy, 
since he observed a similar aneiriia in a group of nonpregnant 
women with retroversion of the uterus. 

Certain facts brought forth by this study have convinced the 
authors that factors, as yet unlmown, connected with the gravid 
state are, directly or indirectly, responsible for the anemic condition 
so frequently observed in pregnant worden. The fact that the pri- 
vate patient coming from an environment conducive to good health 
manifested an anemia, although not as severe as the ward patient 
coming from unfavorable surroundings, indicates that the pregnancy 
'per se in some manner had produced the blood deficiency. 

The assertion that only a relative anemia exists in pregnancy is a 
disputed matter. It is generally recognized, that the vascular area 
is considerably and progressively enlarged in pregnancy because of 
the increase in the water content of the plasm. If one assumes that 
the number of erythrocytes is not diminished in pregnancy, then the 
dilution of the blood which occurs as a result of the increased enlarge- 
ment of the vaseular system would manifest itself in a lowered cell 
count. A relative anemia would then be the natural result. 

. The spontaneous recovery, ensuing in most cases within ten days 
to six months after delivery, points to a return of the maternal 
circulation to the volume of the nonpregnant state. The improve- 
ment also indicates that the anemia did not exist prior to the onset 
of pregnancy. It is conceivable, however, that some of the patients 
who became more anemic within ten days after delivery may have 
been deficient in blood before tlie beginning of gestation. Complica- 
tions of labor or of puerperium, associated with hemorrhage or sepsis, 
were uncovered in several of our patients who did not improve after 
labor. Thorough examination of recently delivered women, in 
whom the anemia persists, may disclose causative factors similar in 
nature to the ones found in several of our patients. 

Patients with hemoglobin determinations below 75 per cent and 
red cell counts under 3.5 million should be particularly observed, 
and therapeutic measures instituted immediately upon discovery of 
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deficiency. These patients should be watched for several months 
after delivery, and microscopic blood studies made in order to secure 
evidence of beginning bone-marrow changes. 

Summary and Conclusions. The following facts and observations 
were brought out by this investigation : 

1. Of 200 ward maternity patients, one-half exliibited a definite 
anemia during pregnancy, with red cell counts below 3.5 million 
per c.mm. Of 100 private patients at term, 26 per cent gave counts 
below 3.5 million. It was found that 126 (42 per cent) of the entire 
group of 300 gravid women studied, regardless of the time of examin- 
ation, gave counts below 3.5 million cells. 

2. It was found that 82 per cent of the 200 ward cases, and 62 of 
the 100 private maternity patients, gave determinations of hemo- 
globin of 74 per cent or less. 

3. The severity of the anemia is apparently not affected by parity, 
age, or blood pressure. 

4. No conclusive evidence was discovered to confirm or disprove 
the contention of other authors that improvement occurs at term. 
In a study of 35 patients, having tAvo blood determinations in preg- 
nancy, we found in 14 a gain of 200,000 cells or more and a reduction 
of the same number of cells in 14 others. 

5. SeA^eral etiologic factors, including ill-health, foci of infection, 
toxemia and sjqihilis, were investigated, but the extent of their 
influence was not sufficient to be determined. 

6. The most interesting fact disclosed b.y this studj'’ Avas the 
remarkable and rapid recoA'ery occurring in a large number of 
AAmmen AAuthin a feAv days after deliA’^ery. It was found that 34 of 48 
women (71 per cent), haAdng red cell counts beloAv 3.5 million in the 
last trimester of pregnancy, gained oAmr 200,000 cells per c.mm. 
within ten days after deliA’^ery. Of 23 patients, definitely anemic 
during pregnancy, 20 were observed to haA’’e practically fully recoA'- 
ered in six months after deliA'^ery, 

7. The large percentage of priAmte patients AA'ith anemia indicates 
that enAuronmental circumstances alone Avere not responsible for the 
anemia, 

8. The etiology of the anemia of pregnanc^^ remains undisclosed. 
The withdraAval of iron from the maternal corpuscles by the fetus, 
the existing hydremia of pregnancy, and a preexisting chlorosis, all 
these are probable factors in its production. Further investigation 
is required to throw light on the fundamental natiue of the secondary 
or so-called physiologic anemia of pregnancy. 
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ANEMIA OF THE NEWBORN. 

By Koy M. Greentiial, M.D., 

ATTENDING PHYSICIAN TO THE .MILWAUKEE CHILDREN’S HOSPITAL. 
ISIILWAUKEE, WIS. 


In the last few years se^^eral authors haA^e Avritten of a rare form 
of anemia, the anemia of the neAABorn. Six cases liaA^e been reported 
one each by Ecklin,^ Donally,^ Susstrunk,® Sanford,'^ Bonar® and 
McClelland.® The case to be described conforms to the others in 
most respects, AAath certain exceptions to be noted later. Though 
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only recognized recently, it is probably a rare condition. Even those 
infants which are soon to become anemic, have, as Lichtenstein^ 
has shown a normal blood picture at birth. 

Case Report. History. N. H., a girl, white, was born March 20, 1929. 
This was the first pregnancj''. Labor was induced a few days before the 
expected time of confinement because the mother had hypertension, 
albuminuria and some toxemia. A chronic cholecystitis had been diagnosed 
during pregnancy. The mother’s blood count on the daj’" of delivery was 
as follows: Leukocytes, 12,000; erythrocytes, 3,930,000; hemoglobin, 
74 per cent; polymorphonuclear neutrophils, 79 per cent; lymphocytes, 
21 per cent. The deliA'^ery was instrumental, high forceps being used. 
The birth weight was 5 pounds 9| ounces. The infant was first seen on 
March 21, when two days old. 

Examination. The infant was small, pale and listless, vnth a shrill cry. 
The anterior fontanelle was quite tense and slightly bulging. There was 
no jaundice. The sMn and mucous membranes were strikingly pale. The 
pupils were equal and reacted to light. The heart and lungs were normal. 
The abdomen was not distended and neither liver nor spleen could be pal- 
pated. The lower extremities were rigid and the reflexes hyperactive. A 
lumbar puncture revealed a blood-tinged fluid and 5 cc. was removed. The 
fontanelle was then found to be less tense and somewhat depressed. A 
blood examination at this time (March 21) was as follows: erjThocjTes, 
1,780,000; hemoglobin, 48 per cent; color index, 1.3 — ; leukocji;es, 17,000; 
poljTnorphonuclear neutrophils, 76 per cent; Ijnnphocytes, 18 per cent; 
mononuclears, 5 per cent; eosinophils, 1 per cent; blood platelets, 260,000, 
There were a few nucleated red cells and moderate anisocjiiosis. The 
patient and father Were both in Group 1. 

On the third day after birth (March 22) 100 cc. of whole blood from the 
father was given to the patient. There was no reaction and no rise in 
temperature. On March 23, the day after transfusion, the blood count 
was as follows: eiythocytes, 4,150,000; hemoglobin, 80 per cent; color 
index, 1 — , leukocytes, 9400; platelets, 320,000; poljTOorphonuclear 
neutrophils, 74 per cent; lymphocytes, 25 per cent; eosinophils, 1 per cent. 
The patient was much brighter, the color was good. There was no evidence 
of_ cerebral irritation and the fontanelle was soft. Feedings were taken 
fairly well. Three daj's after transfusion the erj'^throcjTes were 5,370,000 
and the hemoglobin was 90 per cent. At no time was the spleen felt. The 
infant appeared normal in ever}’’ respect. At the age of four months the 
blood was examined again and the erythrocytes were 4,500,000 and the 
hemoglobin 80 per cent. The weight was eleven pounds. The color was 
good and the infant was bright and active. The spleen could not be 
palpated. 

Comment.— The etiology of anemia of the newborn is obscure. A 
possible cause in this case (h\qDertension, albuminuria and toxemia 
in the mother) eannot be ignored, although the mother was not 
partieularly anemic. Bland and Goldstein® have recently shown 
that 50 per eent of pregnant women have erytlmocyte counts below 
3.5 million per c.mm. This anemia is only temporary as 92 per 
cent of 50 patients showing anemia in pregnancy made a spon- 
taneous recovery within six months after delivery. Toxemias of 
pregnancy in the mother do not usually cause severe anemia in the 
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newborn, and tlie rarity of such anemias would indicate that tliere 
is some other faetor responsible. This is the only case reported 
where the mother had hypertension and toxemia. There is also the 
possibility tiiat the anemia was due to intracranial hemorrhage. 
The spinal fluid was blood-stained and the fontanelle tense. How- 
ever, after one lumbar punctiu’e the infant’s condition was so much 
improved that no further treatment was necessary. The hemor- 
rhage, therefore, could not have been large. It is interesting to note 
that in the case reported by Donally, there were signs of cerebral 
hemorrhage. A slight cerebral hemorrhage in the newborn does not 
cause as severe an anemia as was present in ni}’- patient. The other 
causes of anemia in the newborn can be ruled out. At no time was 
there bleeding from the mucous membranes, purpuric spots, or 
jaundice. There was no evidence of tuberculosis or syphilis. There 
was no fever at any time or signs of sepsis. 

Summary.— It would seem that anemia of the newborn is a definite 
clinical entity, as evidenced by the similar blood picture in all 
the reported cases, the good prognosis and the permanent improve- 
ment after the infant reaches the second half of the first year. The 
true etiology is probably to be found in some temporary defect in 
the blood-forming tissue of the infant, but this is only conjecture. 
The recovery of infants with this t^qre of anemia is usually complete 
in a few months. In the cases described by Ecldin, Sanford and 
Bonar, recovery was effected vdthout blood transfusion. This 
proves that there is no permanent injmy of the blood-forming 
organs. Only one case has proved fatal (Susstrunk) and here 
autopsj'’ failed to reveal the cause of the disease. Anemia of the 
newborn is similar to hemorrhagic disease of the newborn in that 
the blood defect in each disease is temporary arrd recover^'' maj'^ occur 
without treatment. Blood transfusion in anemia of the newborn 
is the treatment of choice and in nr}^ patient produced an immediate 
cure. 
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THE ECZEMA PROBLEM.* 

By John H. Stokes, M.D., 

professor of dermatology and syphilology, school of medicine, university 

OF PENNSYLVANIA, PHILADELPHIA. 

Not all dermatology concerns itself with pob’-syllabic rarities of 
small moment to medicine as a whole, or with the minor surgery of 
cosmetic blemishes. Within the field lie some of the crippling ills 
of mankind. Eczema, in certain senses of the term, is one of these, 
and to its study at this moment a generous share of energy and 
brain power is being devoted. It evidently occurred to your 
secretary, as to me, that jmu would be interested in a statement 
of our present position in regard to this problem. 

First let me attempt a redefinition of the term eczema in line 
with current conceptions of the trend of dermatology away from the 
purelj^ descriptive toward the more fundamentally etiologic view- 
point. Eczema is a dermatitis, a catarrhal cutaneous inflammation 
in which exudation or secretion of fluid is a conspicuous feature. 
Does this quality justify the separation of eczema from the multi- 
tude of other forms of dermatitis? I believe not. Inflammation, 
with its fundamental pathologic reaction signs, is simply a form of 
sign language, a cry of protest, aroused by etiologic stimuli, and in 
the end classifiable best on the basis of the stimuli, rather than, 
figuratively speaking, on the minor tonal and pitch variations of 
the cry. Before defining eczema, then, let' us attempt an etiologic 
definition of dermatitis, for the causes of dermatitis embrace those 
of eczema. A dermatitis is a cutaneous inflammation aroused by 
the interaction of two groups of causes, constituting a foreground 
and a background of the picture; predisposing causes, largely in 
the constitutional background, and exciting causes, the immediate 
usually irritant accidents or contacts. The exciting cause, if I may 
quote myself and change the metaphor, acts as the trigger pull to 
the already existing load of predisposing causes, and the result of 
that interaction is a cutaneous explosion in some one or other of 
the many inflammatory forms, ranging from hives to eczema. 

It follows, then, that a thoroughgoing and sometimes highly 
complicated analysis must precede the therapeutic decision in each 
individual case of dermatitis, if lasting good results arc to be secured, 
in the efi'ort to unravel the interaction of predisposing and exciting 
causes and to apply the proper treatment to each. In order to 
assist my students in this process, I have prepared an analysis of 
present knowledge on this subject, given in the body of this text. 
In a sense tliis analysis constitutes a .species of desk card, against 

* Read before the West Virginia State Medical Association, Martin.sin:rg, "W. Va.. 
May 22, 1929. 
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which the case before one can be anal.yzed as the patient is ques- 
tioned and studied. 


the causes of dermatitis. 

I. Tim Grouys. Predisposing causes, wliicli form the constitutional back- 
ground, on which dermatitis develops, and exciting causes, the 
immediate, usuall}^ irritant accidents which precipitate the cuta- 
neous explosion, acting as a “trigger to the charge of predisposing 
causes.” 

II. The Predisposing Causes. 

1. Race. Blonds predisposed. Neurotic racial strains. 

2. Age. 

{a) Pnjancy and Childhood. Predi.sposed to the allergic 
eczemas, the superficial p3'ogens, the exanthems, the 
scalp ringworms, animal jjarasites. 

(b) Prcpuberal and Puberal Years. In addition to the abo^'c, 

the seborrheas, psoriasis. 

(c) Young Adult Life. The epidermophjdon ringworms of 

feet, groins, hands, seborrheic dermatitis, Ijunphomatosis. 

(d) After Thirty-five Years. The occupational" dermatitidcs, 

cczematoid dermatitis, seborrheic dermatitis, cutaneous 
neuroses , 1 junphomatoses. 

(e) After Fifty Years. Involution dermatitis, a complex of 

decreased elimination, accumulating infections, nervous 
overload and so forth. 

3. Infection. 

Focal. Teeth, tonsils, sinuses, appendix, bronchiectatic condi- 
tions, gall bladder, colon, prostate, cervix. 

Systemic Associations. Intestinal jDarasitism (ascaris) and der- 
matitis, variola and pj’-ogenic infection, streptococcal and- 
staphjdococcal sc]3ticemia and the purpuras, toxic er 3 'themas 
and er 3 'thema multiforme group. 

Local. Abscesses, draming sinuses, suppurations, etc. 

4. Parasites. Pediculosis, scabies, po.stscabetic sensitization. More 

rareb'', mosquitoes, bedbugs, straw mattress mites, fleas, 
chiggers. 

5. Neoplasms. L 3 miphomas, leukemias. '\^arious neoplasms, 

through invasion of the liver or obstruction of the biliaiy tract, 
with the production of jaundice. 

6. Abnormalities in Blood Chemistry. AATile much studied and 

theorized about, abnormalities in blood cheraistiy are few in 
dermatitis and of doubtful etiologic significance. Tliis includes 
sugar, chlorids, uric acid, nonprotein nitrogen and calcium. 
Photosensitive substances; heinatoporphjrrin the onb^ known 
example. 

7. Disturbances of Diet. High carboly’-drates especialb^; rest and 

e.xercise. 

S. Disturbances of Intake-output Ratio. Metabolic effects of over- 
eating, underexercise and waste retention (nephritis, constipa- 
tion). 

9. Gastrointestinal Disturbance as Such. H 3 ^pochlorh 3 dria and achlor- 
h 3 ’'dria, colitis, colonic and intestinal stasis, spasm and spastic 
disturbances. 

10. Excessive Sexual Activity and the Puberal State. P 3 '’ogenic and 
seborrheic lesions. 
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11. General Sensitivity. Indefinable by our present knowledge. Due 

to proteins? Histamines? Bacterial decomposition products? 
Intestinal disturbances? Vagotonia? Vasomotor instabili- 
ties? Pluriglandular S 3 mdromes? 

12. Nervous Overload and Dishirbance. Including sexual complexes, 

inferiority complexes, anxiety neuroses, and so forth. Acts 
through : 

(a) Endocrins (thjToid and adrenals). 

(b) Vasomotor mechanism (rosacea, urticaria). 

(c) Sjunpathetic-vagus sj'^stem (urticarias, rosacea, neuro- 

genous dermatitis). Includes action on digestive 
secretions, intestinal peristalsis, etc. 

(d) The sensory mechanism of itching (unknomi). 

13. Endocrin Abnormality as Such. Low basal-metabolic rate. 

Hypothja-oidism. Menstrual disorders, especiaUj’- amenorrhea. 

14. Cxdaneous Dystrophies and Functio7ial Abnormalities. 

(a) The Tchthyotic State. Diy skin, slightlj’- scaling forehead 

and scalp, pretibial region, follicular plugging of the 
extensors, parchment palms. 

(b) Seborrhea. Hyperactivity of the sebaceous glands. An 

endocrin background (?) . 

(c) IDjperidrosis. Perspiring palms, soles, scrotum, a.xillaB. A 

“s 5 TOpathetic” neurosis (?). 

(d) V oscular stasis. 

1. Vasomotor (rosacea, blue hands and feet and so forth). 

2. Mechanical (varicose and thrombotic). 

III. Exciting Causes. 

1. External Irritants. 

Occupational contacts. 

Drugs and medicaments. 

Chemicals. 

Cosmetics. 

Vegetable poisons (Rhus, and so forth). 

Light, heat and cold. Mechanical agents (friction). 

2. Allergy-producing or Exciting Agents. 

(a) Specific. Pood and other proteins, pollens, plants, animal 

products (hair, fur and so forth). 

(b) General. Serums, bacterial toxins, vaccines. 

3. Infections. 

(a) Ringw^orms (dermatophytids, in which the organism is not 

present). 

(b) Streptococcus and staphjdococcus infections, local and 

general. 

4. Parasites. 

5. Tra^ana. 

6. Nervous shock. 


If then, etiologicallj^ spealdng, tliis be dermatitis, what is eczema? 
Over this question, wliich brings to a focus all the problems of direct 
and indirect etiologj', the battle still rages. A powerful and 
extremely modern group, with whom, it must be conceded, rest 
many of the laurels of distinctive scientific achievement, insists 
that extrinsic or exciting cause and not constitutional background 
is the etiologic force and fact in eczema as it is in dermatitis. There 
is, therefore, according to this group, no dift'erence between eczema 
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and dermatitis, etiologically or pathologically. A second group, 
for whom Pulay has been a recent spokesman, insists that eczema 
is fundamentally a constitutional disease and that, whatever the 
■exciting cause that may be unearthed, it reacts upon an essential 
and indispensable susceptible background, hlorcover (and here is 
• the crux of the issue), an eczema persists and may extend, it is con- 
tended, even after the removal of the determined exciting cause — 
the best evidence of the potency of the constitutional element. 

After all, it seems to me both groups are in a sense right, and 
that the apparent disagreement is more a matter of relative emphasis 
than of fact. A compromise position can be stated which allows 
both sides their due. I, therefore, for the purposes of discussion, 
define eczema to you as; 

“A form of dermatitis in which the constitutional background 
has come to outweigh the exciting cause, though both are present 
at the outset, and may continue i)resent throughout the picture.” 

On the other hand, as Pulay puts it, irreversible changes may 
occur in the sldn, or it may be so predisposed bj'’ the patient’s 
inherited eonstitution that the dermatitie process is perpetuated 
as eczema, even after the withdrawal of the extrinsic exciting cause. 

Crudely spealdng, one may illustrate this difference by example. 
A given person in ordinarily good general health may sit down in, 
or handle poison iv^", and develop the typical picture of a dermatitis 
venenata, which subsides under ordinary soothing treatment in ten 
days. A second person with a background of predisposing causes 
develops poison ivy under the same conditions and at the same 
time, and in his case the process not only does riot subside in ten 
weeks, instead of ten days, but it spreads to other parts of his body, 
which have had no contact with the irritant oil as such. Months 
after the removal of the exciting cause he is still suffering from 
extensive patches of eczema which respond, if at all, onlj^ to meas- 
ures that fundamentally change not only the physicochemical 
background of his skin but the autonomic-sj^mpathetic balance of 
his nervous sj^stem, the cellular reactions of his body tissues, the 
behavior of his hematopoietic system, the reactions of his gastro- 
intestinal tract and even his Avhole outlook on life. In the process 
of readjusting this fundamental constitutional background, every- 
thing may have failed until with the extraction of an infected tooth, 
the drainage of an antrum, the removal of an infected gall bladder 
or the reeducation of the patient with respect to a mother-in-law, 
the whole process has begun to mend, and has stayed mended so 
long as the individual remains in balance with his predisposing 
background. He may remain susceptible to poison ivy, but an 
attack will clear up comparatively rapidly until Iris constitutional 
ledger again shows a debit. Then he will have another siege of 
"eczema,” to be dealt with in the same way. 

I am sure it will be apparent to you, then, that the study of 
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the etiology of eczema will carry us far afield, into a variety of 
medical problems, among the foremost of which will be those of 
allergy or hypersensitivity, in which so many important advances 
have been scored in the last few years by Jadassohn, Coca, Zinsser, 
Doerr, Bloch and their students and co-workers. There is a tre- 
mendously convincing quality about a demonstration such as the 
Prausnitz-Kustner or the Walzer technique of predicating the pres- 
ence of an antigen in the blood serum of the susceptible individual, 
responsible for an interaction between the offending external sub- 
stance or cause, and the patient’s tissues; an antigen which has the 
highest degree of specificity for the incriminated substance. Such 
demonstrations rightly give the claim of the “externalists,” who 
insist that every dermatitis and eczema has an extrinsic cause, a 
remarkable degree of force and convincing quality. Under the 
influence of this school of thought innumerable substances, toxins, 
organisms and contacts have been found to produce dermatitis and 
to underlie what had previously been regarded as eczema of exclu- 
sively internal or intrinsic causation. Today, the list of exciting 
causes which the conscientious and well-equipped dermatologist 
must be prepared to hunt down in any given case ranges from the 
ink of the Sunday rotogravure supplement and the celluloid rim of 
the eyeglass to the hair of the son’s pet guinea pig, the fungus 
between the patient’s fourth and fifth toes, the plant on his dining- 
room table, the seasoning in his soup or the roundworm in his gut. 
One look at a rubber shoe heel containing hexamethylene as a 
catalyzer will send the workmen of a factory into frenzies of der- 
matitic protest. Steam-distilled is alleged to differ from old-fash- 
ioned turpentine. Though a man may not, by Holy Writ, live by 
bread alone, it appears that he may have eczema by it alone and 
fill the columns of the German literature with dissertations on 
bakers’ dermatitis. Though I seem to use a facetious tone, I say 
in all sincerity, more power to the discoverers of exciting causes. 
They have at least convinced us of the eminent worthwhileness of 
determined search of the visible and contact world for the explana- 
tion of a dermatitis or an eczema. Such a search should always be 
made before we proceed to appraise the internal, the invisible and 
the as yet to some extent speculative elements which go to make 
up the constitutional background suggested as the line of differen- 
tiation between dermatitis and eczema. On pain of being declared 
lazy then, let us not neglect the thorough search of our patient 
with eczema for the external causes of tlie dermatitis which afflicts 
him. 

But shall we stop there? Is there not something suspicious about 
this amazing accumulation of external irritants wliich will set some- 
one somewhere into cutaneous spasms? Is it in keeping with our 
general knowledge of the plastic interaction that occurs between 
parasite and host, between donor and recipient, between this human 
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protoplasmic gel and the agents that creep and crawl across it or 
push and prod against it^ that there should be no internal predis- 
posing redctive mechanism to be studied in connection with the 
effect of an irritant coming from without? Is it not conceivable 
that stud}' of the reactor may disclose a nonspecific as well as this 
startlingly specific mechanism of reaction which has so usurped our 
recent attention? To this point of ^^ew the eminent British student 
of occupational dermatoses, Prosser White, I think it was, led the 
wa}’- in linking to the local effects of industrial irritants, a systemic 
predisposing background, including therein the effects of age and 
worry and of the seborrheic makeup, grounded as it is in the carbo- 
hydrate metabolism. To these more ob^dous elements the school of 
Ki-eibich and such observers on the neuropsychiatric borderline as 
Sack are adding a neurogenous background. The studies of 
Kiauder on the calcium-potassium balance in its effect on the vagus- 
sympathetic system, while still on chemically unstable ground, are 
giving some elements of tangibility to the hypotheses centered around 
that terra incoqnita of the human being, his vegetative nervous S3'S- 
tem. Bloch is undoubtedly right in asserting that the tangibilities 
are on the side of the externalists and that they are advancing much 
faster for the moment in their share of the worldng out of the 
etiologic mechanism of dermatitis and eczema. The students of 
intrinsic causes, the scientific as distinguished from the intuitional 
side of v/hose work is so fraught with pitfalls of subjectivity and 
experimental difficulties, are still far in the rear. But there is no 
justification for a refusal of either side to recognize the existence 
of the other, or for the .specifists to deny the influence of a general 
predisposing mechanism among the causes, merely because mental 
stress, for example, is not as visible and measurable as the dose of 
primrose extract which will induce sensitivity in a normal and 
previously unsusceptible subject. 

What then is the eczema problem of today? It consists in an 
effort to unravel the details and to make a statement of the laws 
governing the specific reactivity of an individual to the exciting 
cause coming from without which is giving him or has given him 
an eczema; and an equall}' clear definition of the t^’pe and methods of 
action of the internal disorders and disturbances of function and 
structure which contribute to and perpetuate his abnormal reac- 
tivity to stimuli, specific or nonspecific. 

Turning then onee again to the schedule of causes of dermatitis, 
one finds therein many e^^dences of the sifting-out proeess with 
respect to the older conceptions of eczema, that today confuses the 
practitioner whose dermatology dates back twenty or even ten 
years, h'lany things that passed as eczema in the texts and teach- 
ings of only a decade ago are now being recovered from the catch- 
basket and pigeonholed as well-defined entities. This is particu- 
larly true of dermatitic reactions due to infections. The best 
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examples lie in the field of the mycotic or fungous lesions of the 
skin. Many of the former “chronic eczemas” of the hands and 
feet are now recognized either as actually due to a fungus, usually 
some member of the epidermophyton group of fungi or as secondary 
sensitization phenomena, spoken of as dermatophytids. The ' 
eczemas of the axillte, groins and anogenital region, known for years 
as intertrigoes or ffexiual eczemas, are falling into the same group. 
Castellani among others has given much attention to these types. 
The moist and freely-perspiring regions of the body, and particu- 
larly those whose sweat and circulatory mechanism is markedly 
influenced by states of nervous stress or excitement, are ideal sites 
for the development of mycotic eczemas. In some of theh forms, 
as particularly in the so-called eczematoid parakeratosis, which 
affects the submammary and inguinal regions of elderly women, 
with frequent coincident involvement of the skin behind the ears 
and in the umbilical depression, the instrumentality of a fungus or 
of some infectious agent seems almost undoubted. The clinical 
picture is as distinct an entity as herpes zoster. Cultme, however, 
may fail to identify anything but a mixtm-e of pyogenic organisms, 
often unusual types of streptococci, possibly because of unsuitable 
media or growth conditions. 

Evidently, then, the bacterial and mycotic flora of eczema is a 
problem of the fii’st order; to be studied, let me insist again, from 
the standpoint of the favoring conditions in the patient which pro- 
mote such growth and such distinctive localization, quite as much 
as the classification and type of the organism. In the one direction, 
as evidence of the trend of the time, we find the observations of 
MacLeod and his co-workers in England, and of Cleveland White 
and C. J. White and others in this country, tending to indicate 
that what have been called seborrheic eczemas are yeast infections 
on a susceptible background. The observations of Fordyce, Sutton, 
and recently of Herbert Mitchell, on the other hand, point toward 
pyogenic orgairisms as responsible for otlier distinct types of what 
used to be eczema, particularly of the extremities. TJie newer 
terminology, then, should recognize a concept within the old 
“eczema” category. This is “eczematoid dermatitis,” of mycotic 
(yeast) or infectious (pyogenic) origin. The former groujD includes 
attendant allergic phenomena in specially susceptible individuals 
and the latter includes eczemas apparently traceable to pyogenic 
organisms, yet without the distinctive pustulation, crust and bulla 
formation of the impetigoes. The whole problem is complicated by 
the question of contaminants and saprophytes as against patho- 
genic organisms. A number of years will probably be required to 
establish conclusively the causative as distinguished from the merely 
coincidental or contributory role of some of the microorganisms now 
put forward as responsible for various forms of dermatitis and 
eczema. Be that as it may, the group of infectious eczematoid 
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dermatitides is tlie most recent branch from the ancient parent 
trunk of eezeina. Tiie importance of tlie factor of individual con- 
stitutional background even in this new group is well illustrated 
by the fact that certain of tlie investigators mentioned have been 
successful in their attempts to carry through the postulates of 
Ivoch, only by inoculation upon the sldns of the patients who were 
already victims of the "eczema they were investigating. Normal 
skins, as noted by both MacLeod and White, do not give typical 
lesions on inoculation of cultures. Even here, then, the constitu- 
tional background outweighs the external exciting cause. 

In the background of eczernatoid dermatitis, as I have seen it, lie 
the elements of a disordered cutaneous carbohydrate metabolism 
or an excessive carbohydrate intake; the congenital anomaly of the 
fat secretion mechanism and the keratization cycle known as 
ichthyosis; gastrointestinal dysfunction, especially hypochlorh3'^dria; 
elements of nervous stress, fatigue, overwork and strain; focal infec- 
tions in tonsils, teeth, sinuses, colon, gall bladder or perhaps pros- 
tate; allergic elements, including susceptibility to special irritants 
and the atop^’’ to be presentl.y mentioned as occiu-ring in true 
diathetic eczemas. 

With intertriginous eczema, seborrheic eczema and infectious 
eczernatoid dermatitis being gradually reinterpreted with respect to 
their balance of constitutional and external exciting causes bj' an 
increasing clarification of the local factors, there remain to be 
accounted for under the general concept of eczema, the so-called 
niu’slings’ eczema of the German writers; metabolic eczema; involu- 
tion eczema and, finallj’^, neurogenous eczema and the so-called 
diathetic or constitutional eczema which forms the third member of 
the eczema-astlima-haj'-fever complex. In these groups the con- 
stitutional background still appears to maintain the upper hand in 
the etiolog.y. 

The term infantile eczema, as commonty used in this countr3’’, 
covers a variet3’^ of types. The seborrheic or carboh3'^drate metab- 
olism factor is chiefl3’ responsible for one group, which responds to 
a reduction in starch and sugar intake and a substitution of fats. 
Essentially this is seborrheic eczema in the child, tlien, from the 
constitutional standpoint. Another group of infantile eczema cases 
undoubtedl3'^ can be classified as infectious eczernatoid dermatitis 
the pustular pictures which are not impetiginous, the extensive, 
even universal eczemas of infanc3'^ with marked lymph-node involve- 
ment and occasional abscess formation or alternating bouts of 
multiple furunculosis and eczema. A third group includes^ the 
allergic eczemas, in udiich cutaneous tests demonstrate a reactivity 
to certain food proteins, notabl3^ those of milk, beef, eggs and wheat, 
and from which recovery takes place on withdrawal of the incrim- 
inated substance. This last-mentioned is perhaps the true nurs- 
lings’ eczema of the German vTiters. The term infantile eczema. 



stokes; the eczema problem ( / 

as used in this country, includes all of them and success in their 
management is to some extent dependent on ability to identify 
the most influential factor by a careful local and general examina- 
tion and a detailed dietary and habit history. Close on the border- 
line of infantile eczema lies that most interesting complex of derma- 
tology in children, a curious mixture of eczema, urticaria and 
erythema multiforme, called, lichen urticatus, in wliich neurogenous 
factors mingle with local, dietetic, infection and sensitization ele- 
ments in a most intriguing interpla 5 ^ Included in what is commonly 
called infantile eczema is, too, a proportion of cases which represent 
the early symptomatic appearance of the true diathetic eczema to 
be presently described. 

Metabolic eczema is a concept of decidedly hazj'- definition, and 
one more often, I think, misused than correctly applied. A typical 
example would be the type of eczematous and dermatitic change 
which is seen most often in young girls in association with sub- 
normal basal metabolic rates indicative of endocrin deficiencies. 
The response of some of these patients to thjToid medication is 
undoubted. But as one observes a succession of them, one wonders 
whether it is the thjToid as such that brings about the improvement, 
if any occins, or whether it is not simply the action of the drug as 
a vasodilator, with the consequent stimulation of the keratization 
cycle of the skin, and the raising of its general nutrition through a 
freer blood suppbq rather than a distinctive endocrin action as such. 
Undoubted cases of ichthj^osis in j'^oung persons, for example, can 
be transiently improved by the administration of thyroid, which 
makes them sweat— but if the drug be continued they quickly show 
signs of hjqDerthyroidism, as would a normal person, and if it be 
dropped they recur to the original cutaneous condition. The action 
would in such cases seem to be incidental and symptomatic rather 
than fundamental. That there is a metabolic element in many 
eczemas seems probable, but that it is causative of the cutaneous 
pieture, and not merely another symptom of some underlying dis- 
turbance, probably of tlie sympathetic nervous system, is the impres- 
sion one gets from repeatedly' v^orking up such cases. The sig- 
nificance of the basal rate of —4 to — 14 in these patients, so often 
stressed by internists venturing into dermatology, together with 
the disturbance of gastric secretion in the direction usually of 
hypoacidity; the low lilood pressure; the irregular menstruation, 
alternately retarded and overfrequent for considerable periods; 
the vasomotor instabilities; the occasional suggestion of acromegaly 
—all these things point toward endocrin disturbance. Their inti- 
mate significance, however, so far as thyroid, pituitary and other 
endocrin glands arc concerned, is as yet far from explanation. 
Tiicre arc undoubtedly metabolic factors in eczema, but their 
meaning is still obscure. ' 

Involution eczema includes the intractable dermatitides of later 
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life, whicli so ranch too often torment wliat should be a peaceful 
old age. Here, too, is a field full of jjroblems, and no entity is 
precisely definable. The ears, scalp, groins and extremities are 
most often involved. A searcli for every available external irritant 
explanation in these cases often leaves one with nothing tangible. 
The patient is simply old and Avorn out. Focal infections may be 
identified, but there is no result from their removal, the trouble 
being simply transferred to some other point in the patient’s weak- 
ened econora3^ Time and again it has seemed to me, for example, 
that the chronic bronchitis superposed on ernpltysema in the aged 
in this climate, is an important element in the irritable senile skin. 
Physiologic decline of the fat-secreting poAver of the sebaceous 
glands leaves the skin relatively more susceptible to bacteria and 
external irritants. Winter drying and artificial lieat, toothless 
mouths that cannot chew food, senile achlorhydria, the train of 
prostatic difficulties, the chronic joint focus, the ancient and honor- 
able “gouty diathesis,” all mingle in a depressing background of 
decay. One is temptcrl again and again to Avrite a thesis upon 
worry as the background for the itching skin and scratcher’s derma- 
titis of old age. "\’et it is imperatiA-e to resist the temptation to fall 
back on generalities until ever}" individual item of local importance 
has been accounted for. Hoav often haA-e I been inclined to accept 
inA''olution eczema as a diagnosis, ultimately to find that bandage 
supiAort of a mild grade of Amricose Amins did aAA-ay AA'ith the per- 
sistent tendency to eczematous outbreaks on the senile leg. Hoav 
often haA’e I laughed as a patient told me of his “gouty diathesis” 
diagnosis, Avhen less soaj) and more grease, or an attack on the 
ringnmrm between his toes, gaA'c ])im relief. But years of obserAm- 
tion have only strengthened my appreciation of the importance 
as an index of constitutional oAmrload, of the appearance of an 
eczema after the age of forty-fiAm. 

E\mry medico has his hobby; mine, I frankty confess, is the 
neurogenous factor in dermatoses, so that in presenting it to you, 
you AA'ill smilingly indulge a little enthusiasm on my part. Yet it 
w interesting to see hoAV the Jiorizon is AAudening in this du'eetion 
among dermatologists. A state of mind, acting through the vaso- 
motor system, and the as yet unknoA\m mechanism of itching, ca7i 
underlie the appearance oiP a dermatitis and nothing AAn'll finally 
avail to control it until the mind is set at rest._ It is true, that there 
is usually an exciting cause identifiable, but it is so far nonspecific 
that at one time it may appear to be one thing, and at another, a 
different thing. A woman, AA’orried with good cause about her 
husband’s health, deAmlops a dermatitis of the neck, of that type 
so familiar to me as a feature of my eastern transplantation that 
I call it “Philadelphia neck.” Ingenious devices to protect the 
neck from irritants fail, and a fiill schedule of sensitization tests 
reA’^eals that squirrel fur is the alleged exciting cause. The squirrel 
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coat is put away; the neck clears up. Two months later, when the 
worry has again become acute, the trouble reappears, this time 
without the intermediation of squirrel. The same picture develops 
time and again in women quarrelling with daughters who staj^ out 
too late; in women traveling wildly to escape the boredom of an old 
age with duties but no interests; in women, the ambitious wives of 
unambitious, retiring and scholarly husbands; in wornen with flower 
gardens but also with husbands forty years too old; in women who 
recover and yet keep their gardens, when their philosophy of life 
has triumphed over the seeming impasse. Just as Bloch has shown 
that it is possible to remove warts by psychotherapy and nothing 
else, so it may some day be shown by some sufficiently bold explorer, 
that it is possible to remove some forms of eczema by the same 
means. Today, however, I only claim that the mind and the 
nervous system provide the source and the transmitting mechanism 
for a powerful group of predisposing causes in the etiology of eczema. 

Just how the nervous system acts in the production of these 
effects is a difficult problem. Hazen and Klauder were the first in 
this country to publish their impressions and researches, and there 
is a rapid accumulation of material in the last few years in the 
German literature, which centers around the vagus-sympathetic 
system as the probable reaction mechanism, and the calcium potas- 
sium balance of the skin as a fundamental chemical fact in the 
production of cutaneous irritability. No doubt, too, the gastro- 
intestinal tract, whose susceptibility to emotion has recently been, 
so beautifully summarized by Alvarez, is an important link in the 
sequence of events. The present status of knowledge is hardly 
much better defined than is that of the endocrin system, but tlie 
practical utility of calcium therapy and atropin suggests that there 
is some fire underlying all the smoke. There is not as yet any 
simple classification of all dermatoneurotics as either vagotonic or 
sympathicotonic, for it appears, according to Brill, that they may 
be either, and that they may be one thing with respeet to their skins 
and another with respect to other groups of structures. It practice, 
however, it is usually easy to recognize the vagotonic, and he is 
the one, rather than tlie sympathicotonic, whom it is possible to 
help. The dermatonem-otic is not at all the nervous or outwardly 
emotional individual who finds relief in tears and screams. Such 
persons “blow off” and are relieved. The dermatoneurotic is con- 
trolled. His makeup, his “poker face” is perfect. He is the pillar 
of strength to whom all his friends and people come witli their 
troubles. In storm he is calm, the master of every consciously 
controllable reflex, who never blenches before the blast. But for 
that perfect front, he pays, as I tell my patients, by an almost 
imlncible predilection for “hollering down his backstairs.” He 
sends outrageous, disturbing and contradictory messages to his 
sympathetic engine-room coordinating mechanism, by way of his 
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\'agus speaking tubes. His is tlie inward tempest, the strife and 
struggle kept from the world. A little atropin, a little calcium, a 
few talks, a little physiotherapy, much rest and lie can be trans- 
formed for the time being, Keally to cure him may be the reedu- 
cational task of months. 

Just how one recognizes the psychoneurotic background in the 
patient with a dermatitis it is a little difficult to say. There is an 
element of instinct in it, an appraisal of the small signs of tension 
that is done in part by the subconscious mind of the examiner. 
The vagotonic picture, or, perhaps, better, the disturbed vagus- 
sympathetic picture, is not hard to identify— the florid or flushing 
face; the moist, cold, perspiring, though red or bluish hands, the 
bright red line, or even wheal, that ciuickly follows a sharp stroking 
of the skin with a blunt implement (strich reaction). On this back- 
ground, not alone urticarias and eczemas, but the dermatom.y coses, 
thrive. 

I see that I have read off the larger part of mj^ page allotment 
without touching on the one most fascinating mystery, the one 
most intractable problem, and the one' still simon-pure example of 
etiologically-deflned constitutional eczema in the calendar. This 
is the eczema of the asthma-hay-fever complex, the so-called late 
eczematoid of Rost or prurigo of Besnier, The clinical picture is 
distinctive in the large majority of cases. Involvement of the face, 
especially the forehead and the skin about the mouth and chin, and 
of the flexures of the elbows and the popliteal spaces, by, a dry, 
thickened, leathery dermatitis, excoriated by scratch, is highly 
characteristic. Bmsting from time to time, without apparent 
excuse, into exacerbations which ma}”^ convert the face into a shape- 
less and oozing mass with slits for eyes and mouth, and a “blob'’ 
nose; the scalp hair gummed with sticky exudate of a pallid, sicken- 
ing, sweetish odor, the ears swollen and dripping, the neck fissined, 
the arms and the legs furiously'’ itching and torn— the disease is one 
to terrify victim and onlooker alike. When the fundamental incm’a- 
bility of the process is taken into account, together Avith its heredi- 
tary background and its ability to injure personal appearance, 
which is the source of so much that is necessary in livelihood and 
essential in the happiness of life, you can easily understand Avhy I 
rate diathetic eczema as one of the crippling ailments that affect 
mankind. 

In the background lies always a certain group of perhaps etio- 
logically important facts: (1) An inherited tissue ix'ritability, an 
atopy as the students of sensitization phenomena call it, whicli 
makes the patient abnormally susceptible to irritants, or rather, 
makes substances irritants for him, or certain parts of him, that 
are not irritants for the normal individual; in some Avay his cellular 
constitution is at fault. (2) The group of predisposing causes 
already discussed as actiA'^e in the simpler eczemas the ich thy otic 
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and the seborrheic makeup, the focal infections, the gastrointestinal 
dj'^sfunctions and the metalDolic abnormalities, (3) Overshadowing 
in its fundamental character all the others is, in the opinion of 
recent writers, an abnormal nervous' system. Just what makes 
these patients a distinctive nervous group is again hard to define. 
Yet their reactions are startlingly alike. In all there is an inward 
tension. There appears over and over the electric relation” 
between parent and child. The youngsters are violently, almost 
unbalancedly active. They quicldy get out of harmony with the 
established order and are vigorously “don’t-ed” back into line. 
They are precocious often. As they grow older, they become desti- 
nationists, as I call them, rushing always upon an end, with that, 
and not the road, in view. The commonplaces of psychiatry, sex 
substitutions and fixations may be implanted upon this soil as on 
any psychotic background, facilitated by the sen^e of inferiority 
that life-long helplessness in the face of such an ailment brings 
about. Multiple sensitivity to proteins with which the patient 
may or may not have contacts is a recognized commonplace in 
such cases and is the despair of one who seeks in skin tests a clue 
to extrinsic etiology. There is some distinctive response in the 
few, none in the many cases, and the results of a general medical 
workup are equally disappointing. 

The notion that blood chemistry will reveal much worth while 
is questionable, for the intimate chemistry of the skin is more 
probably the site of the disturbance, if any. There is no reaction 
to ingestion of urates (Michael). The acid-base equilibrium is 
disturbed. (Dromet and Verain.) The sugar-chlorid ratio changes, 
the sugar tolerance drops (Usher and Rabinowitz) ; the precipitable 
calcium decreases (Bm-gess), the calcium-potassium balance is dis- 
turbed with a rise in calcium on recovery from an attack, and the 
reverse dmlng an exacerbation. An attempt is being made, as yet 
unevaluated, to attach most eczemas to the trail of arsenic, unwit- 
tingly ingested in a multitude of waj’^s. Endogenous toxins from 
the intestine are blamed likewise. As Nathan and Stern assert, 
all these are probably but epiphenomena, and not centrally signifi- 
cant causative facts. 

Summary of Treatment of Eczema. How shall we treat eczema? 
If I were asked, as I am, to give in a closing paragraph a scaling 
ladder to the outer confines of an unconquered citadel, I should say: 

1. Search for the external excitant, though it may be difficult 
to find and its removal may avail little. 

2. Reduce the carbohydrate intake. Take a meal-by-ineal 
history of the diet. 

3. Know and grease the ichthyotic. 

4. Look for derniatophj'tosis of fingers, toes and groins and for 
pustules. Your patient’s eczema may be an infection. 
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5. Try to restore balance bj'’ correcting the outstanding errors 
in focal infection and gastrointestinal troubles. 

G. Expect less of sensitization tests, metabolism determinations, 
blood chemistry and routine physical and laboratory workups, and 
more from a full history, an ex-perienced a])praisal of type and 
quasi-empirical management. 

7. Keep water and soap away, and learn to juggle ichthyol and 
tars, especially crude coal tar. 

8. Use Roentgen ray sparingly, the quartz lamp often, auto- 
hemotherapy oftener, calcium in large doses on an empty stomach 
oftenest. 

9. Stud}" the nervous background, but do not fall back on its 
explanations until the physical person has been completely searched. 

10. Pray— for we must, in Uu's wilderness, as Ochsner from the 
depth of a vast surgical experience said, “leave something to God,” 


A CLINICAL STUDY OF MENINGOCOCCUS MENINGITIS. 

An Analysis of 190 Cases Observed in a Period of Eighteen 

Months. 

By jManwell P. Borovsky, M.D., 

ATTENDING PHVSICIAN, COOK COUNTY HOSPITAL., CHICAGO, ILL. ; ASSISTANT 
PROFESSOR, DEPARTMENT OF PEDIATRICS, UNIVERSITY OF ILLINOIS 
MEDICAL SCHOOL. 

Epidemic or meningococcus meningitis is a relatively uncommon 
disease which occurs both endemically and epidemically and is the 
main form of meningitis that occurs in epidemics. The only other 
type that may assume epidemic proportions is the pneumococcic 
form of the disease. 

Epidemiologically this disease resembles poliomyelitis very closely 
as both are only mildly contagious. In an analysis of 500 cases of 
epidemic meningitis in New York, it was found by Neal that there 
were only 13 instances of more than one case in a household. 
This accords closely with the incidence in this series of 190 cases in 
ndiich 5 instances of multiple cases were noted. 

Epidemics seem to appear in cycles and in New York City these 
have been noted to oceur about every nine to twelve years. This 
corresponds very well to our own experience in an analysis of cases 
that have been admitted to the contagious department of the Cook 
County Hospital. 

In 1919, 43 patients with epidemic meningitis were admitted and 
in the succeeding years to and including 1926, the number of 
admissions was 16, 17, 9, 10, 9, 6 and 10, respectively. 
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This series consists of 190 consecutive cases admitted to the Cook 
County Hospital on the services of Hoyne, Bower and myself, from 
April, 1927 to September, 1928. Of the 190 cases, 132 (69.5 per 
cent) occurred in males, this being similar to the preponderance in 
the male of poliomyelitis and epidemic encephalitis. The youngest 
patient was three months of age and the oldest sixty-two years. 
There were 94 patients under fourteen years of age. It was thought 
best to include adults in this series for they constitute about a half 
of the patients and the symptomatology and therapy is practically 
the same as in children except for those under one year of age. 

Headache, vomiting and fever were universal symptoms and 
rigid neck, Kernig and Brudzinski signs were found in every case 
except in infants under one year of age. Headache was not deter- 
minable in these cases and rigid neck, Kernig and Brudzinski signs 
were variable. Rigid neck was never present to the degree it is 
found in older children and adults, but existed in about one-half of 
the cases merely as an increase in resistance to anterior flexion of 
the head. In the other half of the cases in young infants, no rigidity 
was noted. Negative Kernig and Brudzinski signs were recorded in 
only 9 cases, all of whom were patients from three to twenty months 
of age. 

Bulging fontanelle was observed in every case in infants whose 
fontanelles were still open. 

The significance of positive cases of epidemic meningitis in 
in infants with absence of the pathognomonic signs of rigid neck, 
Kernig and Brudzinski signs is apparent and the unreliability of 
these signs is of extreme importance in dealing with young infants 
who have symptoms or findings at all suggestive of meningitis. 
Spinal puncture should be resorted to in any suspicious case even 
though the meningeal picture is not complete. 

Convulsions were present in 12 cases (6.5 per cent), 6 of these 
being in patients under two years of age and the others in children 
four to eight years of age, except for one case which occurred in a boy, 
eighteen years of age. Those with convulsions ended fatally in 58 
per cent of the cases in which they were observed. 

Cases with petechite are considered the most severely toxic 
variety. Petechias were noted in 28, (6.7 per cent) of the patients 
and the mortality in these cases was 64 per cent, which was only 
14 ])cr cent greater than the general death rate (Table I). 

Herpes labialis occurred in 19 cases (10 per cent) and was most 
frequent in the recovered cases. The observation that herpes 
frequently made its appearance several days after treatment had 
been instituted is undoubtedly the explanation for its frequency of 
occurrence in the cases that subsequently recovered, for many of the 
fatal cases might have developed herpes if they had lived long 
enough. Strabismus was present in 24 cases (12..5*per cent) and was 
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a slightly more common finding in the cases that ultimately recovered 
than in those that proved fatal. 

TABLE I.— JIORTALITY 'WITH REFERENCE TO SYMPTOMS AND 

COMPLICATIONS. 


Symptoms and complications. 

No. of 
ca-scs. 

Recov- 

ered. 

Died. 

jNIortality, 
per cent. 

Coma 

. 39 

12 

27 

C9.1 

Semicoma, stupor, drowsiness 

. 20 

10 

10 

34.5 

Delirium ...... 

. 33 

20 

13 

43.2 

Convulsions .... 

. 12 

5 

7 

58. 3 

Petechia} 

. 2S 

10 

18 

04.2 

Herpes . . 

. 19 

12 

7 

30. 8 

Chills 

. 20 

11 

0 

45.0 

Strabismus . . 

. 24 

14 

10 

41.6 

Ptosis .... 

4 

2 

2 

50.0 

Unequal pupils 

3 

2 

1 

33.3 

Nystagmus ... 

7 

0 

1 

14.0 

Unilateral deafness 

2 

2 

0 

0.0 

Bilateral deafness 

S 

S 

0 

0.0 

Suppurative otitis 

4 

2 

2 

50.0 

Arthritis . . 

7 

0 

1 

14.0 

Iritis 

1 

1 

0 

0.0 

Chorioretinitis 

1 

0 

1 

100.0 

Encephalitis 

1- 

1 

0 

0.0 

Panophthalmitis .... 

1 

1 

0 

0.0 


Ptosis was observed in only 4 cases, unequal pupils in 8, nystagmus 
in 6 ca.ses. 

Deafness was the outstanding sequela. . It was recorded in only 
10 cases (1.9 per cent); however, this number was considerably 
increased on ree.xamination months after discharge from the hospital. 
The type of deafness was that of complete loss of hearing due to 
nerve involvement and in a few cases "was noted at the onset of 
the infection "wliile in others it manifested itself during tJie course of 
the disease. Recovery or e^^en slight improvement in hearing was 
never noted after the deafness had once developed. In our records 
8 cases were recorded as bilateral and 2 as unilateral before dis- 
charge from the hospital. None of these patients died. This 
observation was due undoubtedly to the fact that these patients 
were under observation longer and had a longer period than the 
fatal cases to develop this complication. 

In only 4 cases was suppurative otitis media noted as a complica- 
tion, 2 in patients who recovered and 2 in fatal cases. 

One patient developed iritis, 1 chorioretinitis, 1 panophthalmitis, 
and 1 encephalitis in the convalescence from the meningitis in a 
case that ultimately recovered. 

Patients with extreme opisthotonos in most instances had a clear 
mentality, because of the greater localization of the exudate at the 
base of the brain. These cases showed a prompt response to serum 
therapy and the prognosis was good. 
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The average stay in the hospital of the recovered patients was 
19.6 days, the shortest period six days and the longest sixty-five 
days. The greatest number of patients, 22, or 23.6 per cent of the 
total, were discharged from the hospital on the fourteenth and 
fifteenth days (Table II). 


TABLE II.— STAY IN HOSPITAL OE RECOVERED CASES. 

AVeeks ..1 2 3 4 5679 

No. of cases 2 35 30 11 8 6 3 1 

The mortality during the small epidemic of 1919 was 37 per cent 
and in the succeeding years 47 per cent. 

The mortality in this series was 48.9 per cent. The epidemic 
began in April, 1927, when 14 patients were admitted, followed by a 
similar number in May, 12 in June and 5 or 6 in the months that 
followed. The mortality was highest under one year and over 
fifty years of age where it reached 87.5 per cent and 100 per cent 
respectively. The lowest mortality was noted between ten and 
twelve years of age where no deaths occurred. The youngest 
recovered case was that of a patient nine months of age and the 
oldest fifty years (Table III).. 


TABLE HI.— MORTALITY ACCORDING TO AGE.''= 


Age in j^ears. 

No. of 

Recov- 


Mortality, 

cases. 

ered. 

Died. 

per cent. 

Under 1 

8 

1 

7 

87.5 

1 to 2 . 

12 

5 

7 

58.3 

2 to 3 . 

4 

3 

1 

25.0 

3 to 4 . . 

18 

15 

3 

16.6 

4 to 5 . 

G 

4 

2 

33.3 

5 to G . 

6 

3 

3 

50.0 

C to 7 . 

. - . 5 

1 

4 

80.0 

7 to 8 . . 

9 

0 

3 

33.3 

Sto9 . 

2 

1 

1 

50.0 

9 to 10 

6 

5 

1 

20.0 

10 to 11 

5 

5 

0 

0.0 

11 to 12 

3 

3 

0 

0.0 

12 10 13 

4 

2 

2 

50.0 

13 to 14 

. . . . 4 

2 

2 

50.0 

14 to 20 

39 

24 

15 

38.2 

20 to 30 

25 

11 

14 

56.0 

30 to 40 

13 

4 

9 

G9.2 

40 to 50 

.13 

2 

11 

S4,o 

50 to GO 

7 

0 

7 

100.0 

GO to 02 

- ■ . . . 1 

0 

1 

100.0 

Total . 

190 

97 

93 

48.9 

The mortality 

is the lowest Ixilween the ages of 3 and 4 

, and from 9 to 32 years 
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TJie mortality with relation to the state of consciousness on 
admission is a very important consideration since it may serve as an 
index of the prognosis. It was found that patients wlio were brought 
to the hospital in coma had a much smaller chance of recovery than 
those designated as semicomatose, stuporous or drowsy. 

It was interesting to note that the duration of illness before 
admission was not as important a factor as is ordinarily believed. 
The patients who received treatment before the end of the first week 
of illness had a much better chance for recovery, however, than 
those who were ill seven days or more before treatment was insti- 
tuted (Table IV). 


TABLE IV.— MORTALITY 

ACCORDING TO 

THE DAY 

OF 

ILLNESS ON 

Day of illness 
on admission. 

ADiAIISSION. 

No. of 
cases. 

Recovery. 

Death. 

Mortality, 
per cent. 

First 

... 20 

12 

8 

40 

Second 

... 29 

14 

15 

51 

Third 

. . . 30 

20 

10 

33 

Fourth 

. . . 24 

IG 

8 

33 

Fifth 

. . . 4 

3 

1 

25 

Sixth 

. . . 4 

3 

1 

25 

Seventh 

. . . 8 

3 

5 

03 

Eighth 

. . \ 1 

0 

1 

100 

Twelfth 

. . . 1 . 

0 

1 

100 

Fourteenth .... 

. . . 3 

1 

2 

66 

Twenty-first .... 

. . . 1 

0 

1 

100 


Failure to find organisms in a spinal fluid cloudy because of 
meningitis has been considered as circumstantial evidence in favor 
of the diagnosis of meningococcus meningitis. This was not well 
borne out bj'^ our observations, for in only 13 (6.76 per cent) were 
no organisms found. True, the meningococcus is not as abundant 
in a purulent spinal fluid as the streptococcus, staphylococcus or 
pneumococcus, but on careful search only in a few cases will one be 
unable to discover both intracellular and extracellular Gram- 
negative diplococei in material obtained bj'^ the first spinal puncture 
in a case of meningococeus meningitis. The pieture is considerably 
altered as to the finding of organisms and the cell count after even 
one intrathecal injection of antimeningococcus serum. 

The average cell count in the cerebrospinal fluid on admission 
was 11,780. The lowest count Avas 980 and the highest 90,000, 
in every instance showing a very definite polymorphonucleosis 
ranging from 75 to 96 per cent. 

The fluid was cloudy on first examination in every case, but 
varied in degree from faint cloudiness to thicldy purulent material 
that scarcely ran through the needle. 

. The globulin tests were universally positive. 
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The blood showed a leukocytosis in every case in which it was 
examined, the average being 23,700. The lowest white blood cell 
count was 11,200 and the highest 40,000. 

Antimeningococcus serum of the polyvalent variety was used in 
the treatment of these cases. No difference was found in the 
therapeutic value of any of the brands employed, except that in a 
few instances definite improvement was not apparent until a change 
was made from one brand to another. 

This brings up the question of how a more accurate and more 
scientific method of treatment could be established in this very 
serious disease. True, polyvalent serum is considered effective in 
the agglutination of all strains of meningococci, but it is reasonable 
to suppose that its efficacy may be more marked for one strain than 
another and the individual packages may also vary. A jEresh 
serum may be more agglutinative for a particular strain than an 
older product. For this reason it is suggested that in the choice of 
a serum for a given case the agglutinating power be tested with 
the strain of organism causing the infection so as to employ the 
most specific serum. I hope to make this the subject of a report in 
the near future. 

The average amount of serum used in recovered cases was 162 cc. 
intrathecally. The smallest amount in a case that recovered was 
15 cc. intraspinally in two administrations and 15 cc. intravenously. 
The largest amount used was 495 cc. In 8 instances 50 cc. or less 
was sufficient to effect a cure. 

Treatment consisted of the intraspinal injection of antimeningo- 
coccus serum immediately on admission and daily administration 
until the fluid became clear with a diminution of the cell count to a 
few hundred. With the improvement in the spinal fluid the 
clinical picture with relation to the meningeal findings improved 
and intrathecal injections were stopped. Daily spinal puncture 
drainage was continued, however, imtil the pressure returned to 
normal and the cell count returned to 100 or less. No serum was 
injected into these patients unless there was evidence of a recurring 
meningitis such as a reclouding of the spinal fluid or rigidity of the 
neck, Kernig or Brudzinski signs. 

The largest amount of serum administered to a patient who died 
was 495 cc. given over a period of eighteen days with 15 cc. intra- 
venously. This case was complicated by a preexisting diabetes in 
a patient, aged forty-two years, who also showed a marked petechial 
rash. 

Intravenous scrum was administered to 68 patients, 39 of whom 
recovered, a mortality of 57.3 per cent, which is considerably 
higher than in the cases that were treated intrathecally only. The 
cases for intravenous therapy were cliosen at random, this phase of 
the treatment depending mainly on the intern who first saw the 
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patient. The first intravenous serum injection was given at the 
time of the first intraspinal injection and subsequent injections were 
given at daily intervals along with the intrathecal injections. One 
dose of intravenous serum, 15 cc., was administered to 11 of the 
recovered cases, two doses to 11, three doses to 7, four doses to 2, 
five doses to 2, six doses to 3, ten doses to ] , and twelve doses' to 2 
(Table V). 

TABLE V.— INTRAVENOUS THERAPY IN RECOVICRED CASES. 

Number of injections . . 1 2 3 4 5 0 10 12 , 

Number of cases ...11 11 7 2 2 3 1 2 

The average number of spinal punctures in the recovered cases 
was 8.1. The smallest number was 2 and the greatest number 30. 
The greatest number of spinal punctures in a case that finally suc- 
cumbed was 20. 

Complications after or attributable to spinal punctures consisted 
only of the appearance of chills followed by collapse in 6 cases, in 5 of 
which intravenous-serum therapy had previously been used. 

Serum rash, which made its appearance from the seventh to the 
twelfth day, was present in 26 cases, in 17 of which intravenous- 
serum therapy had been used. This reaction occurred equally in 
the recovered and the fatal cases. One patient developed a severe 
serum reaction on the twenty-eighth day after treatment was insti- 
tuted. This patient was first given intravenous serum on the 
seventh day and ^ecei^"ed in all 135 cc. intravenously. 

Cisterna punctures were performed in 12 instances. TJiis pro- 
cedure was resorted to only if the opisthotonus was so marked 
that sufficient flexion of the back was not possible to, permit of 
spinal puncture, or if sufficient fluid was not obtainable by spinal 
puncture due to obstruction in the spinal canal by organization of 
the exudate. Four of these 12 patients recovered after two or three 
cisterna punctures. 

The average cell count of the spinal fluid obtained two to five 
days before discharge from the hospital was 49 cells per c.mm. In 
no instance was the cell count found to be below 12. The type of 
cells was not noted. 

The follow-up on these cases consisted of the reexamination of 
61 of the recovered patients from two to sixteen months after 
discharge from the hospital. The remaining 35 patients we were 
unable to locate. 

Of the 61 patients, 34 (55.7 per cent) were entirely free from com- 
plaints and in many instances told of feeling much better than 
before the onset of the illness. In this number there were two chil- 
dren whose mothers reported an improved mental condition since 
the illness. 
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The outstanding sequela was deafness, which occurred in 16 
(25.4 per cent). Twelve of these patients had a bilateral total 
deafness while the other 4 had complete loss of hearing in only one 
ear. In 2 instances the deafness did not make its appearance until 
two and a half and three months, respectively, after discharge from 
the hospital. Both of these were bilateral cases and the patients 
had normal hearing on discharge from the hospital. This could be 
explained only by scar-tissue contraction about the eighth nerve 
resulting in atrophic nerve changes. 

Lumbar pain was the next most frequent complaint and occurred 
in 8 cases (13 per cent) . It was generally described as an occasional 
pain at the site of the lumbar punctures, but 2 patients complained 
of severe, agonizing pain on bending the trunk forward. 

Next in frequency was vertigo, which was complained of in 5 cases; 
4 of the patients described it as slight while one told of marked 
dizziness followed by falling, but never accompanied by loss of 
consciousness. 

Generalized weakness was noted in 3 cases, and described as a 
tired feeling and indisposition to be as active as previously. 

Aching of the legs was complained of by 3 patients, all of whom 
also experienced lumbar pain. 

There was one case of impaired mentality in which the mother 
noted the child’s inability to learn at school. 

One patient developed swelling of the left leg which disappeared 
on rest in bed and recurred on the resumption of the upright position. 
This was apparently due to thrombosis of the large veins. 

Only one patient complained of headaches, which were not very 
severe and occurred only occasionally. 

Strabismus was noted in only one case although it was observed in 
14 recovered cases during the patients’ stay in the hospital. This 
shows a marked tendency for improvement in eye complications. 

One patient complained of anorexia while 3 told of an increase in 
appetite. 

One case is wortliy of special mention because of tlie very unusual 
sequences of events in the course of the illness. 

Case Report. In ]\Iamh, 192S, the patient, a woman, aged twenty-two 
years, entered the hospital with a typical case of epidemic meningitis that 
responded in the visual manner to serum therapy. The patient left the 
liospital in good condition sixteen days after admission. Two weeks later 
she returned to the hospital with the complaints of headache, dizziness and 
vomiting. There was no neck rigidity, Kcrnig or Brudzinski signs. The 
vomiting was severe and responded onh' to a ver}' rigid drj" diet. TJie 
diagnosis made at that time was postmeningitis ccreijral irritation and 
starvation acidosis. No spinal punctures were done at that time and the 
patient recovered except for a slight dizziness and left the hospital in six 
days. 
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Eight months later she again entered the hospital with the complaint that 
for several daj's she had had a “head cold” and for the past two days severe 
headache and ■\'^omiting with dizzj’’ spells and generalized acliing. At this 
time there was only slight rigidity of the neck and the Kernig and Brudzinski 
signs were negative. Spinal puncture was performed and cloudy fluid under 
increased pressure was obtained. Meningococci were discovered in the 
smear and there were 15,000 white cells per c.mm. 

On the second day the patient showed marked rigidit}'' of the neck vdth a 
positive Kernig and Brudzinsld sign and only 5 cc. of fluid was obtainable 
on spinal ijuncture, but 35 cc. was obtained on cisterna puncture. Cisterna 
puncture was then performed dail}’’ for the ne.\t four da 5 ^s vith the intro- 
duction of 30 cc. of antimeningococcus serum and the patient left the 
hospital cured in nineteen da 3 's. 

» 

Just what lesions existed during tlie eight-month interval is 
mere conjecture but the first return to the hospital spoke for some 
cerebral irritation and the only possibility for a focus to remain 
quiescent and then be reactivated after eight months would be for 
it to have been localized somewhere in the spinal canal, as in the 
cervical region. The failure to obtain much fluid on spinal puncture 
would speak for a partial block in the spinal canal below the cisterna 
magna. 

Then again one cannot exclude the possibility of a reinfection, 
but the return of the symptoms of headache and vomiting tn^o 
weeks after the patient’s first discharge from the hospital leads one 
to believe that the meningeal process was active at that time. 

The absence of meningeal symptoms on the first examination 
during the second attack would speak for a localized spinal meningi- 
tis and dissemination to the cerebrospinal meningitis after intra- 
thecal serum administration. 

Summary. A report is made on 190 cases of meningococcus 
meningitis obser\^ed in a period of eighteen months at the Contagious 
Division of the Cook County Hospital. 

The analysis includes a report of multiple cases in one familj’’, the 
average stay in the hospital of recovered cases, the age frequency, 
the mortality according to age, the clinical picture, the day of 
illness that treatment was instituted and the type and rationale of 
treatment employed, the complications with relation to their 
frequency and prognostic value, the spinal-fluid flndings, the 
cisterna-puncture results, and the reports of reexaminations made 
months after the patient’s discharge from the hospital. The occur- 
rence of deafness two and a half and three months after dischai’ge 
from the hospital deserves special emphasis. Finally'', the absence 
of meningeal symptoms in infants and the apparent futility of 
intravenous serum therapy are noted. 
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(From the Department of Medicine, University of Toronto and the Medical Service, 

Toronto General Hospital.) 

This communication lias to do with the incidence of the abnormal 
variations in shape and size of the colon in chronic arthritis and 
the ehanges which may take place while the patient is under dietetic 
treatment. 

It is not a new observation that these disturbances occur in 
chronic arthritis, although they have been largely of surgical interest. 
Goldthwaite aUd Osgood pointed tliem out and, in treatment, 
applied various orthopedic measures. Lane associated arthritis 
with intestinal stasis, which he believed due to membranes or Idnks. 
He and others reported improvement, and even eure, with colectomy 
and with plastic operations. However, due apparently to the 
general belief in the infeetious etiology of arthritis, this aspect of 
the disease has received little attention. 

These colon lesions may have another significance. In monkeys 
fed with autoclaved diets, McCarrison produced changes in tlie 
colon which he described as a “ ballooning of the large bowel and a 
tissue-paper-like structure of the viscus.” From his investigations 
on experimental animals, he concluded that atony of the human 
colon is the result of malnutrition. 

It is well known that variations in diet and states of nutrition 
influence the coinse of chronic arthritis. For years Pemberton has 
insisted on this, and has treated many cases of arthritis with low- 
calorie diets, restricting carbohydrates especially. Some years ago 
we had occasion to stress the importance of balance in the diet 
between carbohydrate, protein and vitamins; others, notably 
Rowlands, associated the disease with vitamin deficiency. 

In a series of GO patients with chronic arthritis the large bowel 
has been examined by Roentgen ray following a barium enema, 
and changes which we considered abnormal were observed in Go per 


* Rc.-id Ix^forc the ineotiiiK of tlic Association of American Physicians, Atlantic 
City, May, 1929. 
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cent of these cases. The Eoentgen ray picture shows cJianges in 
tone, haustral markings and lengtli. Atony is sometimes seen 
throughout llie entu-e colon, or more frequently it is confined to the 
cecum where it may be extreme. Haustral markings, in the atonic 
areas, are usually absent or much decreased, and this decrease in 
haustration maj^ extend throughout the large bowel. The length 
of the colon maj^ be so increased as to result in change of shape or 
even extensive looping and redundancy. 

This Roentgen ray picture has been studied from time to time 
while the patient Jias been on dietetic treatment, and it has been 
found that the colon assumes a more normal appearance. Most 
effective results have been observed with the use of diets high in 
vitamin and low in carbohj'drate. The antineuritic vitamin has 
been given freely in the form of baker’s yeast or wheat germ. As 
a rule, the calories were restricted to some extent. 

The illustrations show how much change may take place. The 
tone of the cecum sometimes increases very much, and there is 
almost always well-marked increase in the depth and regularity of 
the haustral markings. Usually the colon becomes shorter; the loop- 
ing and redundancy may disappear. The transverse colon becomes 
straighter, giAung the colon, as a whole, an H-like appearance. 

Many patients have been observed now for some months’ time. 
In practicall}^ all improvement has been noted in the Roentgen ray 
appearance of the colon. This improvement may continue for 
several months’ time while the patient is on a diet high in vitamin 
and low in carbohydrate. As a rule, the patients are much bene- 
fited by this dietetic treatment, sometimes very much so. Observa- 
tions ha\^e been made on patients suffering from rheumatoid-arthritis 
and from osteoartlmtis. On the whole, better clinical results have 
been noted in the rheumatoid group. 

These observations are offered to support the belief that nutrition 
and clmonic arthritis are related. Such a belief is not opposed to 
the general view that clironic arthritis is of infectious origin. Defi- 
cientlj^ fed animals are highly liable to infection and infection may 
complicate or be part of a deficiency syndrome. In many of the 
cases studied focal infection was present. It maj^ be that malnu- 
trition creates a state favorable to the de^mlopment of infection. 
In some cases the bowel itself may be the source of the infective 
or toxic agent causing the disease. 

The value of carbohydrate restriction in arthritis may also be 
explained on these grounds. Carbohydrate favors the de^mlopment 
of deficiency disease and with vitamin B restriction it is difficult to 
produce the deficiency disease unless carbohydrate is given in excess, 
as, for example, polished rice. In our clinical observations we have 
found carbohydrate reduction an important part of this dietary 
treatment. 



Figs. 1 and *2. — Miss C., aped seveiuocn years. Pain and swollinp of the niota- 
carpal phalanpeal joints for ten years. Durinp the summer of 102S arthritis devel- 
oi>ed in knees, ankles and shoulders. Xo history' of sore throat.«, no focus of infection 
found. Admitted to hospital, Septemlx?r 29. 102S, shoninp moderately fe\'ere 
arthritis of rheumatoid tyi>e and also aortic and mitral valve lesions. Chanpe.s are 
shown which occurred in the colon over four weeks of dietetic treatment. Much 
clinical improvement observed while t^atient was under this treat n:ont. 
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Figs. 3 and 4. — D, aged forty-four years. Rheumatoid arthritis of one year’s 
duration. History of obstinate constipation. No focus of infection found. Recov- 
ery while under dietetic treatment. Above changes in the colon took place over 
two months. 


I’HJs. 5 and 0. — Mr?. S.. ap:ed thirty-five years. Severe rhcumutoid arthritis 
for four years. For many years has had a diseharpinc middle oar, .Mxjve ohanRes 
took place over one month of treatment with diet. 
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GoncIusionSt 1. It is believed tliEt the abnorniElities observed 
in the colon in arthritis are manifestations of malnutrition. 

2. Malnutrition frequently plays a part in the development and 
course of chronic arthritis. 

3. The abnormalities found in the colon are marlmdly improved 
by dietetic treatment with coincident improvement in the arthritis. 
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It is our purpose to present some clinical observations which we 
have made during the past four years on the use of dextrose in 
the treatment of pneumonia. It is our belief that it is of value, 
but we also know from our observations that this procedm’e has 
definite limitations. Fm’ther, Ave are aware of the danger of sug- 
gesting another form of therapy, which we may regard as beneficial, 
in a disease such as pneumonia. 

In any discussion of pneumonia, particularly in reference to 
therapj'", it should be defined as clearly as possible as to whether 
the cases in question are toxic or nontoxic pneumonias. It is a 
common experience to observe both forms in almost any pneu- 
monia service during the season Avhen this disease is prevalent. 
They haA’^e an entirely different prognosis. Further, it is also 
important to ImoAA^, when speaking of this disease, what is the usual 
mortality in the community: is there a great deal of pneumonia with 
a high death rate or are there A'^ery fcAV cases and a Ioav deatli rate? 
In such a community as the former, therapy in the toxic case is a 
great problem; while in the latter, treatment is a more simple matter. 
Pneumonias in children should not be considered with the adult 
form, nor do we include any postoperatiA^e pneumonia. In other 

* Read hy title, Association of American Physicians, Atlantic Cit3', 1929 . 
voii. 170, NO. 1. — jANDAin’, 1030 4 
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words, in order to estimate the therapeutic value of any method of 
treatment,^ particularly in a disease such as pneumonia with its 
variable virulence, it is most important to judge the results from 
those cases which are toxic and likely potential fatalities, rather 
than from the mild forms which have a higher percentage of recov- 
ery. It is granted that one cannot always differentiate these 
forms, but we believe there are some definite points which can 
separate them fairly well. Nontoxic cases may later become toxic; 
in fact, the majority of pneumonia patients for the first tlnee days 
are not obviously toxic. Naturally, there are exceptions as when 
toxicity is present almost from the onset of the infection. We see 
many of this character. In communities which have pneumonia 
with a high mortality, and particularly if such a condition has been 
almost a fixed problem in that it repeats itself year after year, there 
is a tendency to accept the mortality as unalterable and possibly 
become fatalistic in attitude, or certainly nihilistic, as far as therapy 
is concerned. On the other hand, the opposite attitude also occurs, 
for in what disease have we used more drugs than in pneumonia? *■ 
Have we not had the opportunity year after year to observe the 
valuelessness of certain drugs in our fatal cases, and at the same 
time note the nontoxic case recover without any particular therapy? 
Such clinical observation has been common Icnowledge for many 
jmars. 

Pneumonia has been a reportable disease in Pittsbmgh for the 
past four years, averaging about 3300 cases yearly, with a mortality 
a little over 40 per cent. McMeans has reported the following 
percentages on the serologic tjqjes of the infection observed in 
Pittsburgh (2998 tj^pings) : Type I, 17 ; Type II, 14; Type III, 14; 
Type IV, 53. It is, therefore, obvious that the usefulness of serum 
is markedly diminished in view of the small number of Type I cases. 
Further, probably one-half of these cases are not admitted to the 
hospital until after the third day, thus adding another disadvantage- 
ous factor to the giving of serum. Tj^De III and some of the 
Type IV cases appear to be the most virulent clinically. Robinson 
has noted this in our pneumonias and also has found that Type IV 
can be subdivided into a few groups. Cooper, Edwards and Rosen- 
stein have recently written on the same subject with reference to 
the New York cases. They noted that Type IV contained a number 
of fixed subgroups. It is to be hoped that in the future an effective 
polyvalent serum may be available along the lines of Felton s 
serum as recently reported by Park and by Cecil. In the meantime 
other methods should be tried, and it is really for this reason we 
have been interested in the use of dextrose.- At the present, as 
far as our own problem is concerned, there is no available specific 
drug or polyvalent serum. 

Randolph has recently reported on certain features of pneumonia 
in Washington, D. C. He believes that Streptococcus hemolyticus 
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is the common etiologic factor in their clinical problem. The pneu- 
monia in Pittsburgh is pneumococcic in most instances. We see 
Streptococcus hemolyticus in a certain number of the ernpyemas, 
but whether this indicates absolutely that the original infection 
(pneumonia) was also the same may be difficult to say, although 
it is likely that it is the same organism. We have never seen a 
blood culture in pneumonia showing Streptococcus hemolyticus. 
It is always pneumococcus, and blood culture findings are more 
accurate than those of the sputum. Possibly in streptococcic pneu- 
monia a bacteremia is not common. Further, in our observations, 
in case an empyema developed in a patient who had had a positive 
pneumococcic blood culture, the organism was the same in the pus 
from the chest. We regard most of our pneumonias as broncho- 
pneumonia and that much of the lobar distribution is a manifesta- 
tion of a coalescing process. Is it not possible that the terms “ lobar ” 
and broncho” have outlived some of their usefulness, and that 
we should think more in terms of toxic and nontoxic pneumonia? 
During the four-year period in which these cases were studied we 
have noted that our pneumonia has slightly changed with regard 
to its time of appearance. December, January and February were 
formerly our most active months, but in recent years, during March, 
April and May, most of the infection has occurred. Last year May 
showed the greatest mortality. We do not include in this the influ- 
enza epidemic of December, 1928, when a great deal of pneumonia 
was seen. It may also be stated that our pneumonia is present 
every month of the year, few cases, of course, in the summer, but 
often these cases carry a very high mortality. 

In our treatment of pneumonia we have used what is generally 
regarded as the proper symptomatic procedures of therapy, from 
mustard plasters locally to the use of oxygen by the mask method. 
We have not had the opportunity of using the Barach tent. Natur- 
ally, with an infection of known high mortality,- an ample oppor- 
tunity to test out any method on toxic cases has been afforded. 
We have long since lost all faith in the effectiveness of digitalis and 
oxygen as life-saving measures in toxic pneumonia, although we 
know that the latter gives symptomatic relief and have seen isolated 
instances, very few in number, when it appeared to be life-saving. 
Symptomatic relief is not enough as a therapeutic test in a disease 
such as pneumonia, and symptomatic relief in nontoxic cases and 
toxic cases in the end is quite a different problem. We do not think 
the other details of treatment merit any particular mention, save to 
say that we regard pituitrin, atropin, morphin and occasionally 
caffein as of value, but we have never been impressed with alkalies, 
especially sodium bicarbonate. Moderate dosage of potassium 
citrate (30 grains, q.i.d.) we often use in a routine way. It is taken 
for granted that fluids are forced, and that nursing, perhaps the most 
important factor, is efficiently carried out from the onset of the disease. 
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As we lia\'e referred especially to toxicity, it might be well to 
attempt to give our criteria of such a state. Naturally, there is 
boimd to be a personal factor involved for what is a toxic case to 
one may not be so to another. With this in mind we have tried 
to estimate this very important state of the patient from signs whicli 
Ave believe from experience to be reasonably certain. We realize, 
of course, that one can never be too sure of clinical signs, as different 
individuals may react in atypical AAmys. HoAvever, there are two 
points to whicli we wish to call attention. A pulse rate of 120 or 
over, not immediately following any moimment or exertion in bed 
or any excitement, such as a physician coming into the room, that is 
constant at almost any stage of the illness usually means a toxic 
case in our pneumonias. This is especially true if it has been 
gradually rising and the closer it gets to 140 the more likely is the 
case to be a fatal one. In oiU’ judgment this is the most sensitive 
guide to toxicity in the pneumonias that we see in this community. 
The second factor is a positive blood culture. Pneumonia with a 
pneumococcus in the blood, irrespective of community, carries a 
very high mortality (Cecil, 78 per cent; Cole, 67 per cent; our first 
series, 73 per cent). We haim seen occasions in the past where the 
usually virulent Type III appeared to be very mild. even in the 
presence of a positive blood cultui-e. This, however, is only the 
isolated observation. The number of pneumococci in the blood, as 
pointed out some years ago by Sutton and Sevier, and later by 
many other observers, is probably of mucli importance, the greater 
the number of colonies the higher the death rate. Blood culture 
studies on pneumonia are very valuable, and during the past year 
Ave have, at times, repeated them to find an early negative and a 
later positNe result. All toxic cases with a negatNe blood culture 
should have second cultui-es, if possible during the last twenty-four 
to forty-eight hours of their illness, as it is probable that a higher 
percentage of them will show a bacteremia. Richey and Goeliring, 
in our laboratory, noted that in agonal blood cultures on patients 
dying from a pneumonia, terminal or otherwise, pneumococcus was 
found in 50 per cent. As some of these pneumonias were post- 
operative or terminal factors in clironic conditions, it may be that 
in pneumonia as a primary disease the number Avould shoAV a higher 
percentage. From our own results the type of case upon Avhich Ave 
Avish to have more accurate information, Ave repeat, is the fatal 
one carrying a negattye blood. Our figure of 32 per cent mortality 
for negative blood culture cases (see Chart IV) is very high, although 
our percentage of positNe cultures, about one-thud of the^ cases, 
agrees with the number reported elsewhere. In Cole’s studies 343 
cases of lobar pneumonia in which blood cultures were nega-th'-e 
shoAved a death rate of only 11.6 per cent; while in 119 cases in which 
the blood cultures were positNe the death rate Avas 67.1 ]^r cent. 
Repetition of the blood culture as Avas done by Sutton and Sevier 
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will likely demonstrate that a certain number of negative cases 
will later be positive, particularly if they are toxic ones. _ By this 
method they showed in 43.8 per cent of their cases a positive blood 
at some stage of the disease. This has also been noted by others 
(Cole, Cecil, Irons), and we have as previously stated, made the 
same observation. In none of our cultures have we attempted to 
estimate quantitatively the pneumococcus present. This would 
add valuable information, even though it entails a good deal of 
extra work for a routine study. 

The first report on the use of dextrose in pneumonia was by a 
French writer, Enriquez, in 1914. He gave a 25 per cent solution 
intravenously three or four times a day in 250-cc. amounts and 
reported that good results were observed. In this country in the 
same year Litchfield made a similar report, using dextrose in practi- 
cally the same way as had Ehriquez. Both of these writers believed 
that dextrose was of value as a food and as a stimulant to Hie heart. 
There were no further observations until the influenzal epidemic in 
1918. At that time John, Wells and Blankenship, and Koons re- 
ported favorably on its use in pneumonia. Ten per cent solution 
given intravenously two or three times per day was the usual 
method employed by these writers. 'IVm English workers, Bennett 
and Dodds, in 1925, gave from 200 to 500 gm. of dextrose by mouth 
in lemonade in each twenty-four-hour period and they believed it 
to be of value in the pneumonias which they studied. B oilman, 
Hummel, Prisbram, Pfalz, Hay, Stejskal, Johnston andMitoldschey 
have also mentioned that dextrose is of value in pneumonia and in 
toxic conditions. The experimental studies of Edmunds and Cooper 
on the toxic myocardium showed that dextrose solution given intra- 
venously had the power of restoring the heart beat when all other 
measures failed. It was this work that induced us to use dextrose 
in the toxic cases of pneumonia, and we were impressed with the 
results during the first year of trial. Most of the German literature 
has been in reference to the relation of dextrose to the heart following 
the Avork of Budingen, who believed that intravenous dextrose was 
of value in angina pectoris. Klewitz opposed this view, but Jagic 
and Klima, Meyer and Hess confirmed Budingen’s work. These 
latter observers believed that the action of digitalis was improved 
following the use of dextrose. One of us (Lynch and Webster) has 
already reported a series of pneumonia cases in which the favorable 
effect of dextrose solution intravenously was noted as compared with 
control cases under digitalis therapy. 

At the present time, in our opinion, the best way of giving dextrose 
in a case of pneumonia is as follows: 

1. From 400 to 600 gm. of dextrose are given by mouth per day. 
The most practical method of accomplishing this is to dissolve 
200 gm. of dex-trose (Dextrose Powdei-— Corn Products Company) 
in 1000 cc. of water, to Avhich is added the juice of 2 or 3 lemons. 
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The liter thus contains SOO calories. It is very palatable, and we 
try to have the patient drink from 2 to 3 liters each twenty-four 
hours (1600 to 2400 calories). It is given frequently in small 
quantities during the time the patient is awake. If too sweet for 
the patient add more water or regulate according to individual 
taste. All cases are treated this way from the earliest time possible 
in the disease. We have noted that pneumonia cases having private 
nurses have much less difficulty in taking over 2000 calories per day 
by this method than do the ward patients. Good nursmg, there- 
fore, is very important with reference to this particular phase of 
treatment; in fact, it is essential. At times, patients seem to be 
quite unable to take the dextrose lemonade on account of the 
nausea and vomiting which is occasionally seen early in the disease, 
and also after taking large amounts for several days the stomach 
becomes irritable and further ingestion is difficult. We have tried 
other veliicles for dextrose, but ha\’e not been ^Try successful. 
Williams and Pfluke have informed us that they have had no 
difficulty in giving 2000 to almost 3000 calories per day of dextrose 
in this way. 

2. ^Wien it is impossible to give dextrose by mouth in a sufficient 
amouait or when the case appears to be toxic, a 25 per cent solution 
of dextrose is given intravenously four to six times each twenty-four 
hours. The quantity injected never exceeds 200 cc. at one time. 
It must be given slowly, at least one-half hoiu- for the injection. 
We find that in very toxic cases it is often impossible to get the 
patient to drink any satisfactory quantity of the lemonade, hence 
the intravenous method is necessary. By this method from 800 
to 1200 calories can be given daily, in addition to a similar number 
by mouth, if possible. It is most important that increasing toxicity, 
even when the patient is taking dextrose satisfactorily by mouth, 
be met in this way as early as possible. This measure is of no value 
in moribund cases. One may add that 50 per cent dextrose solution 
may be used intravenousl3^ 

According to our charts, we have divided the cases into two groups 
as regards dextrose treatment, namely, adequate and inadequate. 
This grouping is not always easy to define but we are attempting 
to reach some quantitative factor so that results can be more easily 
read. As with any drug or serum, a sufficient dosage is essential 
for therapeutic effect. Our present conception of adequate dextrose 
treatment is, at least, 400 gm. of dextrose by mouth per day, or when 
given intravenously, at least 200 gm. (50 gm. four times a day). 
It is the total caloric intake that counts, whether by mouth or vein, 
and the closer one gets to 2400 calories per day, the better.^ _ 

We are inclined to feel that the main value in dextrose is m the 
additional freely available calories of carbohydrate, as was 
tioned by Enriquez and Litclifield, and as hleakins has so well 
stated, “I am cominced that in pneumonia, for the prevention o 



i'HE ijSE OF DEXTROSE IN PNEIBIONIA 


99 


cardiac failure, it is essential to maintain the carbohydrate and 
glycogen reserves by the intake of relatively large amounts of glu- 
cose. This is accomplished by the administration of copious quan- 
tities of fluid and carbohydrate, intravenously, if necessary, early 
in the disease, and not when the patient is in extremis” According 
to DuBois, pneumonia is associated with a 20 to 50 per cent increase 
in metabolism. The 1200 to 2400 calories of food given by this 
method should, at least from the physiological point of view, be of 
value, and may be the deciding factor in recovery. It is a common 
observation to notice a better pulse after intravenous dextrose. 
Whether this is due to any direct action on the heart or not we do 
not Imow. Edmunds believed possibly there was a direct action 
on heart muscle; however, it may act indirectly by improving general 
nutrition, as suggested by Meakins. It is our impression that in a 
toxic case we see more improvement in the patient’s condition from 
the same number of calories given intravenously than by mouth. 
We speak of pneumonia as being a self-limited disease, and if tlie 
patient is able to hold out for sufficient time, enough antibodies 
will be formed so that recovery takes place. Possibly dextrose 
acts enthely in helping the patient “go the distance,” or, in other 
words, it supplies the individual with the nutrition with which to 
fight the infection. In the past nutrition has been a problem, as 
the toxic pneumonia caimot take food in a satisfactory amount. 
Milk and its preparations do Pot appear to be easily handled by 
the sick pneumonia patient. When solid and liquid food is taken 
freely and easily, in our experience it usually means a very mild 
infection, and these cases do not make up our high mortality lists. 
For this reason, in the recent past our teaching has been to give an 
abundance of Avater, but no solid, even if light food, to the toxic 
case. It is in this regard that dextrose is so valuable, a high caloric 
intake can be readily maintained without much difficulty. Erlanger 
and Woodyatt have shown clearly the pharmacologic action of 
dextrose and how much of it can be metabolized. There are 
certain practical advantages in the method here suggested. It is 
epily carried out, and, therefore, can be used readily by the practi- 
tioner at the onset of the disease. On the other hand, cases seen 
in hospital practice are often more advanced and intravenous 
therapy may be the only method possible to use. This procedm-e 
is not difficult to perform in a hospital, but it is quite difficult in 
private practice. We haA^e not used the subcutaneous method of 
giving dextrose, although it is accepted that it is of Amine. We haAm 
alAA'ays felt that it disturbed the patient too much. Dextrose by 
boAvel is not of much Amiue in this disease as the caloric intake 
is too small. 

In the earlier years of this work, we now feel, dextrose Avas in the 
main incorrectly used. It was only given intravenously to the toxic 
cases, but noAv patients can take it by mouth at the onset of the 
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infection, and perchance, some of them who later would otherwise 
become seriously toxic may be saved from going into that state. 
It is a very difficult matter to be certain about this, as* we have 
observed cases become very toxic when taking from the beginning a 
goodly number of calories by mouth. However, we feel that it is 
a good practice to follow and certainly on a physiologic basis. 
Fm’ther, in the past, we were inclined to wait too long or the patient 
was too long in a toxic state before giving intravenous dextrose. It 
must be given earlier, and it is useless when the patients are mori- 
bund. Also, we did not give dextrose frequently enough or in a 
sufficient strength. Twenty-five per cent four times a day is better 
than 10 per cent twice a day as was our former practice, and an 
intake of 600 gm. by mouth per daj'’ is better than 200 gm. per day. 
Early in its use we stopped giving larger amounts than 200 cc. 
intravenously, as we observed evidences of reactions and circulatory 
embarrassment with larger quantities as Clark, Robertson, Oliensis 
and Stern had noted. Venous pressure records were made in cases 
receiving intravenous dextrose solution, using the instrument and 
technique of Hooker and Eyster. The venous pressm’e was used 
to detect circulatory embarrassment which might result from the 
addition of fluids to the right side of the heart. An increase in 
pressure above normal was an indication to reduce the amount of 
fluid given per dose. Frequently venesection was resorted to before 
giving dextrose intravenously in cases with an increased venous 
pressure. By this method the danger of producing cu’culatory 
failure by intravenous injection is minimized. This work will be 
reported separately by one of us. Chills have been noted after the 
injection at times. Since we have put one person in entire charge 
of the preparation of the solution, the reactions have been reduced 
to a minimum. In patients beyond middle life we have occasion- 
ally seen a reaction which seemed to be harmful, and in this tj’pe 
of patient care should be taken against a repetition, because if a 
second reaction occurs we do not continue the intravenous method 


of therapy. 

The clinical improvement we have noticed in the cases that 
respond is definite. The pulse is stronger and slower, and the 
patient looks less toxic. We would emphasize, however, the pulse 
rate as the most important guide as to prognosis. We are not 
overly impressed by the importance of blood-pressiue readings, 
although it is generally admitted that a falling pressure is not a 
good sign, but a normally low pressure even under 100 may be quite 
compatible with a mild or toxic pneumonia and recovery. Newburg 
and Minot, some years ago, referred to this, and we agree with them. 
In our opinion, the blood pressure is undoubtedly of less value than 
the pulse rate as an index of prognosis. The white cell count rises 
as improvement occurs, unless the count was a high one at tne 
beginning. We have at times seen a count of 4000 to 6000 increase 
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to 20,000 in two dsijs, and frequently observed lesser rises. ^ Sugar 
may appear in tlie urine in small amounts, but when the administra- 
tion of dextrose is properly spaced this can be avoided. 


CHART I. — 1925 TO 1928. 


Mortality of Cases 


Treated loith and without Dextrose. 

No. of Mortality 

cases. percentage. 


Dextrose treated 
No dextrose 


74 60.8 

86 27.9 


Total 


160 43,1 


During this period only the more toxic cases were treated with 
dextrose, and in nearly all the intravenous method only was used. 
Further, it was rarely given more than three times daily. Very 
few of the above cases we would now consider as having been 
adequately treated. 

CHART II. — 1925 TO 1928. 

Analysis of M ortality in Dextrose-treated Cases. (74 Cases ivith 60.8 Per Cent 

Mortality.) 

1. 48.8 per cent had one day of treatment 

2. 22.4 per cent had two days of treatment. 

71.2 per cent had not more than two days’ treatment. 


This group of fatal cases included many that were moribund or 
treated late in the disease. Almost tlmee-quarters of the cases 
received less than tlu’ee days of treatment. This is due to the fact 
that only the more toxic patients were treated, and frequently the 
beginning of treatment was too long delayed. The intravenous 
method only was in use over the greater part of this period, and 
represented much smaller amounts of dextrose (in grams) than we 
now use. 

The high mortality in the positive blood culture cases is to benoted, 
also the relatively high percentage in the negative cases. There is 
nothing to indicate a favorable action of dextrose in this chart. 

We would call attention to the comparison between the mortality 
in the positive blood-culture cases in Charts III and IV, and also 
to the difference between the adequate and inadequate treatment 
results in Chart IV. Moribund patients are included in all charts, 
and this probably accounts for the very high mortality percentage 
in the positive blood-culture group with inadequate treatment. 
The cases without blood cultures are merely included to indicate 
the severe form of infection that we see, many being in the hospital 
only for a short period of time. The age mortality agrees with 
the observations of Fergusson and Lovell who have recently studied 
the pneumonia in hlanchester, England. It is possible that the high 
mortality in the negative blood culture cases is an index of the 
severity of the pneumonia^in,,thivcommunity. 


M ed ic, 
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CHART III.— 1925 TO 192S. 

Pneumonia Morlalilij in Rehlion to Blood Ctdlures. 

Blood cultures taken 72 

Blood cultures positive 19 (2G.3 per cent) 

Blood cultures negative 53 (73.7 jjer cent) 

Morlalitij in Podlivc Blood Cultures. 


Cnscs. Per cent. 

Died ......... 14 73.7 (12 liad de.xtrosc) 

Recovered 5 20.3 ( 2 had dextrose) 

Total 10 

Morlalihj hi Negative Blood Cullurcs, 

Cases. Per cent. 

IG 30.2 (12 had dextrose) 

Recovered 37 09. 8 (IG had dextrose) 

Total 53 


CHART IV. — 192S TO 1929. 

Pneumonia Mortality in Relation to Blood Cnlhires. 

Number. 


Cases 12G 

Deaths 53 

Mortality 42 per cent 

Blood cultures taken 97 

Positive blood cultures 20 (29.7 per cent) 

Negative blood cultures GS (70.3 per cent) 

Cases without blood cultures 29 

Morlalily Percentages, 

Patients with positive blood cultures: Per cent. 

29 wdth 15 deaths ,51.7 

17 with adequate dextrose, 5 deaths 29,4 

12 wutli inadequate or no dextrose, 10 deaths . . , , .83.3 

Patients with negative blood cultures: 

68 wdth 22 deaths 32.3 

43 with adequate dextrose, 8 deaths 18.6 

25 'with inadequate or no dextrose, 14 deaths 56.0 

No blood culture taken : 

29 patients 'wdth 16 deaths . 55.1 

3 patients with adequate dextrose, 1 death 33.3 

26 patients with inadequate or no dextrose, 15 deaths . . . 57.6 

Mortality -with reference to age; 

Cases under forty years (55 per cent) — mortality . . . .20.0 

Cases over forty years (45 per cent) — mortality . . , . . 64.0 


Summary. In the treatment of pneumonia, particuIarJj'^ of the 
toxic forms, we have described a method whereby it is possible to 
maintain a high caloric intake of food in the form of dextrose lemon- 
ade by mouth and hypertonic (25 per cent) dextrose solution intra- 
venously: 2400 calories per day may be given. The nutritional 
value would appear to be the most important factor jn this form of 
therapy, but there are clinical signs of an improved circulation after 
the intravenous therapy which might indicate a direct action on the 
heart muscle. The method of treatment is a physiologic one, and 
in the advent of an effective available polyvalent serum ma}'' still 
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be of value as a supporting measure in treatment. This form of 
therapy has previously been described, but for some reason has been 
discontinued. From our limited .experience stated above, we would 
recommend a further trial of this method, and would suggest that 
its value be estimated from the results seen in those pneumonia 
cases which have a bacteremia, and which are given an adequate 
therapeutic test. 

In our first series of 160 cases for 1925 to 1928, as indicated in 
Charts I, II and III, dextrose was given only in small amounts 
intravenously and only to the toxic cases. This accounts, we 
believe, for the marked difference in the result as seen in our second 
series 1928-1929 of 126 cases which occurred in a year when the 
general mortality was the same. In the second series, dextrose 
was given much earlier in the disease and in larger quantities both 
by mouth and by vein Avhen necessary. 

Positive blood-culture cases in the second series showed a 22 per 
cent lower mortality than in the first series. Moreover, the number 
of cases in the second series was larger. 

There is a definite lowering of mortality as seen in Chart IV in all 
groups of cases which received adequate dextrose treatment. 
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THE PATHOGENESIS AND TEANSMISSION OF TUBERCULOSIS.* 

By Eugene L. Opie, 

PROFESSOR OF PATHOEOGY, UXIVERSITY OP PEX^SYEVAKIA AND DIRECTOR OF 
t,ABORATOmES, THE HENRY PIUPPS INSTITUTE, PlilEADEliPHlA. 


R'e are, I believe, gradualty acquiring a conception of tuberculosis 
that explains many obscure aspects of its pathogenesis and promises 
to modify profoundly procedures for its control. Briefly stated it 
is that tuberculosis of early life has the characters of a first infection, 
whereas tuberculosis of later life is a disease modified by acquired 
immunity. This conception though obviously not new is just 
beginning to find its way into textbooks of medicine and pathology 
and has had almost no influence upon measures directed to combat 
the disease, which have remained practically unchanged since the 
era when knowledge of Koch’s discovery of the tubercle bacillus 
became widely disseminated. 

For at least two decades we have known that nature has some- 
what inefficiently accomplished for tuberculosis that method of 
protective inoculation that has been the most successful means of 
combating infectious disease. Smallpox has been largely overcome 
and tjqjhoid fever is demonstrably controllable by protective inocula- 
tion. We know very well that few children in the large cities of 
America and Europe escape inoculation with tuberculosis before they 
reach adult life. Anatomic demonstration of the scars of healed 
tuberculous lesions and observations made by testing children 
with tuberculin have furnished convincing evidence that the tubercle 
bacillus is so nddely disseminated that few escape contact intimate 
enough to produce an appreciable tuberculous lesion. Nevertheless 
the protection afforded by this natural inoculation, although it 
modifies the course of disease resultmg from a second infection, is 
obviously inadequate to prevent it, or to ensure a favorable outcome. 

I shall enumerate some of the, evidence that helps to explain the 
pathogenesis of the disease. 

Tuberculosis in infancy and early childhood resembles that 
produced experimentally in susceptible animals, such as the guinea 

* This lecture was delivered before the Harvey Society of New York, April IS, 
1929. 
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pig. A focus of infection is rapidly followed by tuberculosis of the 
lymph nodes situated in the dhection of the lymph flow and the 
disease may progress with much greater rapidity in the lymph nodes 
than at the primary site of invasion. This relation does not exclude 
the possibility that the primary focus may occasionally be so small 
or retrogress "so far that it becomes unrecognizable. Nevertheless 
Kiiss and later Ghon found a tuberculous focus in the lungs and 
lesion of the adjacent lymph nodes almost invariably associated. 
In only a small part of the children in this coimtry, probably not 
exceeding 5 per cent, the primary site of invasion is the intestinal 
tract with secondary lesions in the mesenteric lymph nodes but in 
Great Britain approximately one-fourth of adults retain in the 
mesenteric lymph nodes scars of primary infection, acquired in 
childhood by way of the intestinal tract. 

Pulmonary tuberculosis in adults has, however, little resemblance 
to tuberculosis produced by the usual inoculation of animals. It is 
a chronic disease that proceeds slowly, often with cavity formation 
but at the same time with a tendency to heal as indicated by the 
production of fibrous tissue. In sharp contrast with the tuberculosis 
of early childhood it long remains localized in the parenchyma of the 
lung and even though a whole lobe is implicated the lymph nodes at 
its hilum exliibit none of the characteristic changes of tuberculosis. 
This localization of the lesion at the site of invasion is reproduced in 
experimental animals only when an animal previously infected is 
reinfected with the tubercle bacillus. Koch found that a second 
infection, unlike the first, is followed by a prompt reaction, which 
tends to heal with no involvement of the nearest lymph nodes. 

Renewed study of the anatomic pathology of tuberculosis has 
in very recent years extended our knowledge of the disease. Roent- 
genologic films prepared from lungs removed after death are an 
effective aid in the discovery of the calcified scars of healed tuber- 
culosis acquired during childhood.’^ By this means, we seldom fail to 
obtain proof that those who die from the chronic pulmonary tuber- 
culosis usual m adults have sustained an earlier infection. The 
cliaracters of this form of the disease are not determined by changes 
in the lungs peculiar to increasing age but are the result of the 
mcreased resistance conferred by a first infection, as is shown by the 
now'^ abimdant evidence proving that pulmonary tuberculosis in a 
person \vho has escaped infection during childhood has all the char- 
acters of infantile tuberculosis. It extends rapidly in the limgs, 
implicates the adjacent lymph nodes and brings about massive 
caseous enlargement of them. Death often occurs, as it does in 
young children, from disseminated miliary tuberculosis. In such 
instances, occurring usually in colored adults, scars of existing infec- 
tion cannot be found even wdien Roentgen ray films are used to aid 
the search. 

Should the attempt be made to determine the significance of the 
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widespread prevalence of minor infections with tuberculosis demon- 
strated by anatomic lesions in the bodies of those who die from causes 
other than tuberculosis and by the corresponding frequency with 
wliich children react to tuberculin, two questions have outstanding 
importance: (1) What are the nature and limitations of the 
immunity conferred by infection? (2) What correlation exists 
between sensitization to tuberculin and immunity against the 
disease? 

Observations made upon small laboratory animals beginnmg with 
the studies of Koch, Trudeau and Romer and a mass of evidence 
derived from experiments on cattle with tlie bovovaccine of von 
Behring and other attenuated tubercle bacilli have shomi tliat 
immunity against tuberculosis has several inconvenient features. 

Resistance, though materially increased by a first infection, is 
readily overcome by increasing the reinfecting dose. This relation 
has been repeatedl}'^ demonstrated by varied experiments. Ham- 
biuger- even foimd that a small reinfecting dose injected into the 
slvin on one side of a guinea pig produced a lesion that healed 
rapidly whereas a larger dose on the other side caused progressive 
tuberculosis. 

Moreover such resistance as is conferred is transient and disap- 
pears after recovery from infection. Lowenstein has said, “Only 
the tuberculous animal is immune." Observations with the bovo- 
vaccine of von Behring, for example, showed tliat resistance usually 
disappeared after a few months and rarely persisted after one year. 

The degree of resistance conferred bj'- inoculation increases with 
the virulence of the microorganism used. From the standpoint of 
human protection this relation is conspicuously undesirable for the 
agent that gives the greatest resistance to reinfection is itself a 
grave source of danger. This consideration is responsible for the 
total abandonment of the effort to protect cattle from spontaneous 
infection by inoculation with human tubercle bacilli (bovovaccine 
of von Behring), for, as Theobald Smith and others showed, human 
tubercle bacilli may produce such advanced tuberculosis of the 
udder that tubercle bacilli appear in the milk. 

Human pathology furnishes a significant illustration of the 
danger accompanying protective inoculation. The early tubercu- 
lous infections of childhood afford a certain degree of protection 
against reinfection and when it occurs profoundly modify its 
course, yet these childliood infections, as I shall show later, vary 
widely in intensity and even when long concealed or latent may ulti- 
mately cause active disease and death. 

Efforts to protect by tubercle bacilli rendered harmless by destruc- 
tive agents have had little success. Tubercle bacilli killed by heat 
produce some immunity against infection with the living 
organism but Trudeau found this resistance less than that which 
follow-ed inoculation with an attenuated culture. Skin sensitization 
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after iniection of the dead bacillus has been noted by some observers 
(for example, Baldwin) and denied by others.. By repeated injec- 
tion into the peritoneal cavity of guinea pip Petroff and Stewart® 
were almost uniformly successful in producing strong spsitization, 
which persisted for many months. These animals exhibited some 
increased resistance to infection (Zinsser, Ward and Jennings^) for 
they lived about six weeks longer than infected controls (Petroff and 
Stewart). 

Inoculation of human beings with bovine tubercle bacilli atten- 
uated by long-continued growth on media containing bile (BCG) 
has been introduced by Calmette and Guerin® and is now widely 
practised. Their observations suggested that the immunity pro- 
duced by it differs from that heretofore associated with experi- 
mental tuberculosis for they maintained that their bacillus was 
totally lacking in virulence and produced no tubercles when injected 
into animals. Observations by R. Kraus® of Vienna and by Petroff, 
Branch and Steenkin’’" have, however, shown that massive doses 
(5 mg.) will occasionally cause death of guinea pigs and it is now 
• well recognized that the virus produces typical tuberculous lesions 
at the site of injection, in adjacent lymph nodes and occasionally 
elsewhere. Fed to infants by mouth as recommended by Calmette 
it seems to be harmless, but its efficacy when thus administered may 
still be questioned. There has been wide difference of opinion 
concerning the immunity that BCG produces in experimental 
animals. 

Calmette has used the BCG virus to protect infants in contact 
with tuberculosis and has recommended its administration by 
mouth during the first ten days of life. The statistical evidence 
collected in this splendid endeavor indicates that the virus has some 
value but the validity of these statistics is in dispute. Protective 
inoculation would presumably have little value in children in whom 
a skin reaction to tuberculin showed that spontaneous infection had 
already occm-red, for the virulent human bacillus would doubtless 
have already afforded a more effective protection. Furthermore 
protective inoculation at best evidently furnishes uncertain resist- 
ance against subsequent infection, for many children in whom 
tuberculosis of tracheobronchial lymph nodes is recognizable by 
roentgenologic examination of the chest, acquire apical tubercu- 
losis if their contact with open tuberculosis is continued during 
adolescence. 

There is no adequate imderstanding of the nature of the limited 
immunity of the tuberculous animal against reinfection. Agglutinin 
and compleinent fixing and bacteriotropic antibodies make their 
appearance in the blood serum but it has not been possible to 
determine exactly what part they play in the destruction of tubercle 
bacilli.^ Nevertheless it is highly probable that these bodies, notably 
bacteriotropic substances promoting the phagocytosis tliat is so 
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conspicuous during the progress of the disease, arc essential factors 
in the struggle against the microorganism. Knowledge of the sub- 
ject is astonishing^ incomplete. 

One phenomenon of immunity against tuberculosis and many other 
infections deserves, I believe, more consideration than it has re- 
ceived, namelj^ the heightened capacity of tlie reinfected animal to 
form antibodies. The first observations demonstrating that an 
animal once immunized forms antibodies more rapidly than a normal 
animal Avere made by Cole® studying agglutinins for the typhoid 
bacillus. Mudd, Lucke, McCutcheon and Strumia® in our labora- 
tories have shoMTi that animals when infected a second time form 
bacteriotropic antibodies, agglutinins and a substance promoting 
the wetting of tubercle bacilli much more rapidty after a second than 
after a first infection. It is desirable to learn whether the animal 
that has apparently lost its immunity after complete recoveiy from 
tuberculous infection still retains this poAver to immunize itself more 
rapidly than an animal previously iminfected. 

One of the most puzzling phases of the pathogenesis of tuberculo- 
sis is the apparent paradox of hypersensitiAnness and immunity. 

I shall aAmid the term allergy because altliough it Avas introduced in 
order to include immunity it is used almost exclusiA'ely as a synonym 
for hypersensitiveness. Since hypersensitiveness is in great part at 
least the heightened capacity of the tissues to react with acute 
inflammation I shall discuss inflammatory reactions produced by the 
tubercle bacillus. 

hluch confusion has resulted from the attempt to define the rela- 
tion of inflammation to tuberculosis. It is imiAnrsally recognized 
by tliose AA^ho have directed their attention to the matter that 
tubercle bacilli when first introduced into the body produce all 
of the early phenomena of inflammation, with exudation of plasma, 
deposit of film and accumulation of polynuclear leukoc3^tes. This 
phase of the reaction is transient and usuallj'^ inconspicuous in 
comparison Avith the accumulation of mononuclear cells that follows. 
Information concerning the chemical constituent of the tubercle 
bacillus responsible for this reaction is no more accurate than that 
applicable to other microorganisms. 

I shall not rencAV in detail discussion concerning the domam of 
inflammation in relation to tuberculosis. As with mflammation 
caused bj'^ other bacteria, accumulation of mononuclear cells is an 
essential part of the process. Use of the term “exudative” applied to 
accumulation of serum fibrin and poljmuclear leukocytes and 
‘^‘^proliferative” applied to the assembling of mononuclear cells has 
little to support it. Proliferation of the fixed tissue of the part 
becomes CAudent when collagen fibers are formed and is represented 
in its earliest stage bj'’ the reticular fibers of tuberculous tissue 

accuratelj'^ described bj^ hliller. _ • i + 

The accentuation of the early phases of inflammation character- 
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ized by redness, swelling and tbe accumulation of polynuclear 
leukoeytes that occur with reinfection of a tuberculous animal^ was 
early recognized by the discovery of the tubercle bacillus and is an 
essential part of “Koch’s phenomenon.” It soon became evident 
to him that similar changes were produced by separable products of 
the tubercle bacillus. The tuberculin reaction is an acute inflam- 
matory reaction, which when sufficiently intense proceeds to necrosis. 
Tuberculin (OT) or a water extract of tubercle bacilli introduced 
into the dermis of a normal guinea pig causes an inconspicuous 
inflammatory reaction with exudation of many polynuclear leuko- 
cytes still recognizable forty-eight hours after injection. The intense 
inflammatory reaction that occurs in a tuberculous animal is an 
accentuation of this process and does not differ essentially from 
it. Mononuclear cells assemble at the periphery of the lesion where 
the action of the irritant is least severe and gradually encroaching 
upon the polynuclear leukocytes ultimately replace them. 

The changes at the site of reinfection with tubercle bacilli are the 
same in character. Jaffe and Lowenstein,^® Krause^ and others 
have described the acute inflammatory reaction that occurs when 
the skin is the site of reinfection. Rapid accumulation of poly- 
nuclear leukocytes aid in the separation of necrotic tissue, superficial 
ulceration occurs and healing with new formation of fibrous tissue 
follows. 

Changes that occm’ at the site of reinfection with tubercle bacilli 
resemble very closely those that occm* in animals sensitized to 
foreign protein. Anaphylactic inflammation, or the Arthus phe- 
nomenon, occurs in animals, such as the rabbit, after repeated injec- 
tions with a foreign protein like horse serum or egg white.^^ When 
the foreign protein is first injected into the skin of a normal animal 
it rapidly leaves the site of injection, produces no inflammatory 
reaction and enters the circulating blood, where it remains until 
antibodies, for example, precipitin, make their appearance. In the 
animal that has been immunized (and sensitized) reinjection with the 
foreign protein produces an intense inflammatory reaction with 
necrosis at the site of entry. I have shown that the foreign protein 
is arrested by the inflammatorj^ reaction at tbe site of injection, 
from which it may be recovered almost quantitatively, and so fails 
to enter the circulating blood. The paradox between susceptibility 
to local inflammation and necrosis on the one hand and resistance, 
that is, immimity, on the other is only apparent, for the local inflam- 
matory reaction is an effective means for the protection of internal 
organs. 

Incidentally it is noteworthy that hjqiersusceptibility to foreign 
protein is referable to an antibody recognizable in the blood serum 
of the sensitized animal, for it can be passively transferred to a 
normal animal by injecting serum of one that is sensitized. Varied 
e-xiieriinents have shown that whenever the antigen and this anti- 
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body are brought together in the tissues of a normal or immune 
animal, anaphjdactic inflammation follows. Tlie analogy between 
sensitization with foreign protein and the h;>^ersusceptibilit 5 '’ of tlie 
tuberculous animal to tuberculin is not complete for in the latter the 
intervention of an antibody, as shown bj" passive sensitization, has 
not been demonstrated satisfactorily. Nevertheless the analogy is 
supported from another point of view for the animal sensitized by 
tuberculous infection has the ability not possessed by a normal 
animal to fix tubercle bacilli at their'site of entry. 

Krause and Willis’^ have recently demonstrated by inoculation of 
excised tissue into guinea pigs that there is in normal guinea pigs 
rapid dissemination of tubercle bacilli from the site of inoculation, 
whereas in animals previously infected dissemination is retarded. 
Transit of the bacillus from the point of entry in the skin to the 
axillary or inguinal lymph nodes, 4 or 5 cm. distant, was made in 
twenty-four hours or less but in animals rendered resistant by 
previous infection passage to the lymph nodes required two or tluee 
weeks. In the immunized animal some of the bacilli introduced into 
the skin ultimately reach distant parts of the body, but their number 
is relativel}'^ small. 

Since acute inflammation is the immediate result of reinfection 
it is pertinent to inquire whether this reaction retards the dissemina- 
tion of bacteria. A series of experiments recently performed with 
hemolytic streptococci has shovm that inflammation of the peri- 
toneal cavity caused by a sterile irritant, namely, aleiuonat, in the 
early stages retards and after twenty-four or forty-eight hoius 
completely prevents the rush of bacteria into the blood stream that 
invariably follows introduction of streptococci into the peritoneal 
cavity of a normal animal. 

I have emphasized the foregoing relationship because with human 
tuberculosis inhibition of dissemination is one of the most con- 
spicuous features of the disease in adults who have sustained tlie 
usual infection of childhood. In infancy and earlj'’ childhood a 
focus of infection in the lung or intestine is immediately followed by 
tuberculosis of the regional lymph nodes and the lesion of the 
lymph nodes in most instances becomes much larger than the original 
focus. When the disease progresses, usually as the result of massive 
infection, death occurs from general dissemination of tubercle bacilli 
by way of the blood stream. Tuberculosis of the adult occurs 
few exceptions in the lung and here first affects the apex. 
lesion long remains localized in the apex and even when it spreads 
by way of the bronchial tree is limited to the lung. In contrast with 
the tuberculosis of infancy and early childliood pulmonary tuber- 
culosis of adult tjqie fails to implicate the nearest lymph nodes even 
when it is scattered over a whole lung. Some dissemination may 
occur in the terminal stages of fatal pulmonary tuberculosis ot adults 
but miliary tuberculosis is rarely if ever seen. 
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Among school children of Philadelphia 54 per cent between the 
ages of five and nine years react to tuberculin; 76 per cent between 
ten and fourteen and 83 per cent from fifteen to nineteen years. 
In what degree can the reaction be used as evidence of immunity 
against tuberculosis? Both experimental and^ clinical evidences 
show that accompanying resistance is uncertain in the event of 
massive infection. Some writers have assumed that local suscep- 
tibility to tuberculin indicates hypersusceptibility to tuberculosis 
and Ranke/^ who assumed the occurrence of a primary, secondary 
and tertiary stage of tuberculosis analagous to the conventional 
stages of syphilis defined them as: (1) a stage of invasion; (2) a 
stage of hypersusceptibility with dissemination of lesions, and (3) 
a stage of chronic pulmonary tuberculosis with immunity. I have 
already assembled evidence that, I believe, is incompatible with 
this view; hypersusceptibility does not precede immunity but the 
two proceed hand in hand. Experimental evidence, as I have pointed 
out, indicates that the inflammatory reaction that tuberculin 
produces in a susceptible animal prevents dissemination of bacteria. 

Nevertheless this reaction that is elicited by products of the 
tubercle bacillus even after they have undergone profound alteration, 
does not necessarily bring about destruction of the microorganism. 
It is well known that the reaction makes its appearance about the 
time when antibodies become demonstrable in the blood but is 
apparently well established before resistance has reached a maximum. 
Observations upon cattle made with the bovovaccine of von Behring 
furnish suggestive evidence that immunity is not necessarily accom- 
panied by hypersusceptibility to tuberculin (Strelinger). The 
tuberculin reaction is conclusive evidence of tuberculous infection 
and the evidence at hand shows that it is inseparably associated with 
the phenomena of immunity. Its presence, like the otherwise 
dissimilar skin tests of diphtheria and scarlet fever, implies some 
immunity against infection but as yet it cannot be used as a measure 
of the degree of resistance. 

Studies made by Lmie^® at the Henry Phipps Institute give very 
intimate information concerning the relation of the tubercle bacillus 
to the pathogenesis of the disease and help to explain why the lung 
suffers more severely than other organs, even when resistance is 
increased by preceding infection. He has followed the fate, of 
tubercle bacilli in the Imigs, liver, spleen, kidney and bone marrow 
of rabbits injected intravenously by both human and bovine tuber- 
cle bacilli and at varying intervals during the course of the infection 
has estimated the number of surviving bacteria by a method that 
enables him to count the number of colonies obtainable on suitable 
media from a weighed quantity of each organ. Tubercle bacilli, 
like other particulate matter injected into the blood stream, are 
deposited in greatest abundance in the spleen and in other organs in 
diminishmg number in the order of liver, lung, bone marrow and 
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kidney. At first tubercle bacilli multiply in all of the organs, the 
human bacillus, in agreement M'ith its behavior in miro, more 
rapidly than the bovine. With the bovine tj^pe destruction of 
tubercle bacilli begins after four weeks in the liver, spleen and bone 
marrow and continues uninterruptedly, although the microorganism 
multiplies in the lung and to less extent in the kidney, until death 
ensues. With the human bacillus multiplication in the lung is far 
greater than in other organs and destruction here proceeds more 
.slowly than elsewhere but in all of the tissues examined destruction 
begins between the second and fourth week and proceeds rapidly 
as the animal recovers. In rabbits reinfected with both human 
and bovine strains of tubercle bacilli there is no preliminary multi- 
plication in any of the organs and destruction in liver, spleen and 
bone marrow follows inoculation immediately. Nevertheless even 
though the animals resist infection tubercle bacilli persist in the lungs 
in large number. It is noteworthj’^ that a few tubercle bacilli sur- 
vi\"e for months in all of the organs of reinfected animals even though 
they exliibit no anatomic evidence of tuberculosis. 

Knowledge of the widespread dissemination of tuberculous infec- 
tion and the occurrence of reinfection suggest manj'^ new problems 
concerning the transmission of the disease. How are these latent 
infections acquired? Under what conditions does reinfection occur? 

Experimental transmission by contact rather than by inoculation 
is a method of study that has not reeeived the attention it deserves. 
The difficulties of investigating the spread of a disease that develops 
slowly during weeks or months are verj’’ great but can be overcome. 
The only systematic study of the experimental epidemiolop’' of 
tuberculosis has been made by Perla^® at the Henry Phipps Institute. 
A large part of those who are engaged in the experimental study of 
tuberculosis believe that spontaneous tuberculosis of guinea pigs 
occurs seldom if at all, but as Koch recognized many years ago, it is 
a possible source of error in aU experiments in which these animals 
are kept together in considerable number after the}’^ are infected with 
tuberculosis. I^ffien normal guinea pigs were kept in cages ndtli 
others infected by way of the peritoneal cavity and with no super- 
ficial ulceration from 22 to 60 per cent acquired tuberculosis after 
seven months, the number varying with crowding and other condi- 
tions. Perla found that infected animals, in the latter period of 
the disease, eliminated tubercle bacilli with the feces and normal 
animals are infected by way of the gastrointestinal tract with 
secondary involvement of the mesenteric lymph nodes. Dr. Lurie 
has continued these experiments and has found that vaccmated 
animals resist infection. The method of study, though laborums, 
promises to aid the solution of important questions concerning the 
transmission .of tuberculosis. 

At the present time the epidemiology^ of human tuberculosis ^ 
be studied more satisfactorily than that of animals. In the past tins 
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study has been pursued in large part by statistical methods with 
disappointing result for there is today nearly as much uncertainty 
concerning the contagion of phthisis as there was centuries ago. 

Until the last few years nothing has been known concerning the 
distribution and severity of tuberculous infection among those who 
give no evidence of the disease and are presumably in good health. 
We have been wholly ignorant of the relation of latent infections to 
clinically manifest disease and of the conditions under which latent 
infection becomes manifest disease. 

It is evident that no accurate knowledge of the epidemiology of 
tuberculosis is obtainable as long as these latent infections are 
ignored. As little could be learned concerning the epidemiology of 
influenza if it were arbitrarily agreed that attention should be 
limited to those who developed pneumonia. 

Study of the pathologic anatomy of latent tuberculous infection 
has directed my attention to the need of accm-ate knowledge con- 
cerning its occurrence during life and its mode of spread. Two 
means are available for the discovery of lesions unaccompanied by 
significant symptoms or physical signs, namely, the tuberculin 
reaction and roentgenologic examination. Roentgenologic examina- 
tion of the chest, successfully performed only when many obstacles 
are overcome, is an effective and often exact method of depicting 
the extent of anatomic changes caused by tuberculous infection. 
Unfortunately it does not reveal some of the earliest changes. 

During the last five years the dispensary of the Henry Phipps 
Institute has been organized to assemble by its routine operation 
information concerning the occurrence of latent as well as clinically 
manifest tuberculosis, to trace the spread of infection by contagion 
within the household and elsewhere and finally to determine by 
observations continued over a period of years imder what conditions 
latent develops into manifest disease. This endeavor has been in 
large part successful and has evolved a dispensary system that, from 
a wholly practical standpoint, is an effective means for the prevention 
of tuberculosis. 

The essential features of the procedure are as follows : 

Search for latent as well as manifest tuberculosis and the attempt 
to determine whether it is sufficiently advanced to menace health. 

Routine application of the intradermic tubereulin test interpreted 
in relation to the age and to the character of the associated lesions. 

Roentgenologie chest examinations directed to determine the 
position and extent of latent and clinically manifest lesions and 
repeated often enough to reveal the progress of the disease. 

Social service by a nursmg staff trained to give care to patients 
and tlieii- families and to collect information not obtainable from 
the patient. 

The preparation of a graph that pictures tlie origin and progress of 
tuberculosis botli manifest and latent within the household. 
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Investigation of tlie family as a unit of infection, and prop]i3^]aetic 
care guided by all the information that lias been assembled. 

A study of the spread of tuberculosis in families has been under- 
taken by Dr. McPhedran and the author.i' The usual method of 
sputum examination, if repeated often enough, is an accurate measui’e 
of the danger to which a Jiousehold is ex])osed. In families in wliich 
some member suffered with tuberculosis and expelled tubercle 
bacilli with the sputum, the incidence of latent tuberculosis, as indi- 
cated b.v the tuberculin test, was veiyhigh; 80 per cent of children 
of contact families react to tuberculin before the.y reach their 
fifth 3 ’^ear of life, whereas at the same age less than 30 per cent of 
children are sensitive to tuberculin. 

Furthermore roentgenologic examination revealed latent or 
manifest tuberculous lesions four times as frequentl,v in contact as 
in noncontact families and showed that the lesions in contact families 
were far more severe in character and extent. Latent tuberculosis of 
the tracheobronchial Ij^mph nodes occiwred seven times as often in 
contact as in noncontact families. Approximatelj'' 1 in 10 of the 
children exposed to open tuberculosis had acquired manifest tuber- 
culosis before the^’’ had readied adult life. 

This study conducted during a period of five years has demon- 
strated for the first time how frequentl}’’ advanced latent lesions 
develop into manifest disease. The recognition of advanced latent 
tuberculosis furnishes a means by which the onset of tuberculosis 
may be predicted within certain limits j'ears even before it has 
begxm to imdermme health. These observations have demonstrated 
the value of repeated roentgenologic examination of children exposed 
to tuberculosis and make it possible to forestall by appropriate 
prophjdactic care tlie transition, of advanced latent into manifest 
disease. 

During early childliood two lesions, recognized bj’’ roentgenologic 
examination in combination with the tuberculin test, are especiall}’^ 
significant as precursors of manifest disease, namely, diffuse infiltra- 
tion of the lung parenchyma identified as tuberculous and tuber- 
culosis of tracheobronchial Ij’^mph nodes. 

Infiltration of lung parenchj^ma occurring in young childi-en and 
seldom situated in the apex is recognized by roentgenologic examina- 
tion and is usually associated ndth a very active tuberculin reaction 
though unaccompanied by sjonptoms or phj^sical signs of pulmonary 
disease. Tuberculosis of tracheobronchial h^mph nodes is doubtless, 
as autopsies show, invariablj’’ associated with the lesion but mod- 
eratelj’’ enlarged caseous Ijmiph nodes are not recognizable unieoS 
they have undergone some calcification. Nevertheless tubwculosis 
of tracheobronchial lymph nodes, evident in Roentgen ray 
associated with infiltration of the parenehjuna in about halt ot all 
instances. The lesion of the lung parenchjuna that remained latent 
during montlis or even years of observation may finally mamrest 
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itself by cough, loss of weight, fever and- physical signs over the 
affected area." 

Tuberculosis of tracheobronchial lymph nodes evident by roent- 
genologic examination in more than one-fifth of children exposed to 
open tuberculosis seldom produces recognizable symptoms or 'physi- 
cal signs but is in many instances the precursor of manifest disease 
of the Imig. This in younger children has the character of the 
pulmonary infiltration just described and is due to progressive 
increase of the primary focus of infection, which was not visible when 
the tracheobronchial lesion was first recognized. 

In adolescent children, however, the pulmonary lesion like that 
of adult life makes its appearance in the apex of the lung, bears no 
anatomic relation to the lesion of the bronchial lymph nodes as 
autopsies show and appears after this lesion has undergone calcifica- 
tion. When the two lesions occur in a child long in contact with 
open tuberculosis it is probable that apical tuberculosis is due to 
continued exposure to the source of infection responsible for the 
tracheobronchial lesion. The latter is evidence of exposure to open 
tuberculosis and protection from fm-ther infection may prevent 
manifest disease. 

Mortality from tuberculosis reaches a high peak during the first 
year of life, falls rapidly during the second year and gradually 
diminishes during several subsequent years. From the fifth to the 
fifteenth year the death rate from the disease is lower than at any 
other time of life. From the twelfth year to the fifteenth year in 
girls and somewhat later in boys, the death rate from tuberculosis 
begins to rise and reaches a maximum in early adult life. Tuber- 
culous infection in the period between the fifth and fifteenth years 
has the characters of the disease of childhood and it tends to pursue 
a benign course. In adolescence the adult apical type makes its 
appearance and the death rate from tuberculosis begins to increase. 

Roentgenologic studies at the Hemy Phipps Institute have re- 
vealed the frequency with which apical lesions occur in adolescent 
children of families exposed to open tuberculosis. These children 
are often in excellent health and just as often over- as imderweight. 
Apical lesions may pursue a benign course but not infrequently after 
a few months, or more frequently after several years, the character- 
istic sj'mptoms and physical signs of pulmonary tuberculosis ensue. 
We have repeatedly followed its course from the appearance of a 
small . shadow below the margin of the second rib with no other 
evidence of disease, diu’ing a period of gradual extension of the 
lesion, until active disease is manifested by symptoms, physical 
signs and tubercle bacilli in the sputum. Years ago Newsholme 
pointed out the long latent period between exposme to infection and 
the onset of phtliisis. The latent apical lesions of adolescence are 
precursors of a large part of the phthisis of early adult life. Recogni- 
tion of tliese latent lesions and the applieation of well-established 
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procedures to prevent further extension of tuberculous infection 
promise to become important factors in the control of thedisease. 

Tlie opinion upheld by von Behring and many others that all 
tuberculosis is acquired in early cliildhood still lias many supporters. 
Tlie strongest e\'idence in favor of the view that adults do not 
acquire the disease is derived from statistics that show the incidence 
of the disease among husbands or wives of consumptives. Vast 
figures representing the histories of oA^er 50,000 persons w^ho have 
been exposed to marital infection have failed to give decisive informa- 
tion concerning adult infection.^s Tjjg accuracy of the mathematical 
methods of Pope and Pearson and others Avho have investigated the 
problem can scarcely be doubted but the value of the data they have 
used is at least questionable. Direct observations continued during 
a period of years with the aid of roentgenologic examination, wiiich 
on the one hand is an effective aid to the diagnosis of manifest 
tuberculosis and on the other hand discloses tuberculous infection 
unaccompanied by sjTnptoms or physical signs, give more trust- 
worthy information. In a small group of families in wiiich husband 
or wife suffered with open tuberculosis we foimd evidence that the 
infection had been transferred to the consort in nearly half of those 
wiiom it was possible to examine. Subsequent observations con- 
tinued during the last five years have amply confirmed this observa- 
tion. Both manifest and latent tuberculosis is far more common 
in the consorts of persons suffering with open tuberculosis than in 
those not exposed to marital infection. 

Infection from without during adult life can scarcely be doubted. 
Nevertheless endogenous infection from a preexisting lesion cannot 
be denied; indeed it is probable that in a person w^ho has become 
resistant as the result of existing infection endogenous and exogen- 
ous infection would have similar results. All of the evidence that 
is available indicates tliat the pulmonary tuberculosis of adults is 
acquired wdth few exceptions from without. This is certainly true 
of the marital infection just described. Anatomic evidence proves 
that the apical tuberculosis of adults is not the result of extension 
from the focal lesions of first infection for the tw'o are usually separ- 
ated widely and as often in opposite as in the same limgs. Study of 
the bacteriology of focal nodules of first infection in the limgs and 
bronchial lymph nodes, made by Dr. Aronson and the author,^® show 
that tubercle bacilli have disappeared w^hen encapsulation begins 
so that the lesions of first infection are free from tubercle bacilli at 
a time when the apical lesion of adult tjqie makes its appearance. 

Webb-“ objects to this conception of the pathogenesis of tuber- 
culosis because he says we know^ no other parasite that must ^Ice 
infect the same host in order to complete its life history. Two 
infections of the host are, how'ever, not essential, for the lesion of 
first infection by caseation into a bronchus might transmit t e 
disease and this was doubtless the primitive mode of transmission. 
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Theobald Smith has suggested that the tubercle bacillus tends to 
adapt its virulence to the resistance of its host so that it may produce 
a long-continued'disease favorable to its dissemination. With wide- 
spread latent infection virulence might be modified to produce long- 
continued disease in a partially immunized host. 

A survey of tuberculosis among children in the public schools of 
Philadelphia made by Dr. Hetherington, Dr. McPhedran, Dr. Lan- 
dis and the author during the last three years has extended our 
knowledge of the epidemiology of the disease and revealed the fre- 
quency with which infection varying in character and extent occurs 
in children who are presumably healthy. One purpose of the survey 
has been to determine what children have such grave infections that 
they require care in the open-air schools now mamtained by almost 
all of the large cities of this country. It is noteworthy that the sys- 
tem of medical inspection of schools in Philadelphia is highly efficient 
and excludes from the school tuberculosis recognizable by the usual 
procedures. All of those who have given attention to the matter 
admit that the usual methods of physical diagnosis discover tuber- 
culosis only after it is far advanced and can be benefited if at all 
only by sanatorium treatment or its equivalent. Loss of weight, as 
Hetherington^^ has shown, is a late manifestation of tuberculosis 
and cannot be used as a criterion of grave latent infection. By 
tuberculin tests, roentgenologic films and physical examination, we 
have sought to find the various types of latent infection discussed 
in this lecture. 

The results of tuberculin tests made by the intradermic method 
upon 4100 children suggest some conclusions of general interest. 
Classified in accordance with age they show that the incidence of 
the reaction increases from 47.2 per cent at the age of five years to 
95.3 per cent at eighteen. They furnish no support to the opinion 
that the prevalence of concealed infection has diminished parallel 
with the diminishing mortality from tuberculosis in recent years. 
Our figures do not differ materially from those collected by Hambur- 
ger and Monti twenty years ago in one of the most crowded cities of 
Em'ope, namely, Vienna. Furthermore, not only is latent tuber- 
culosis so widespread that few children escape before they reach 
adult life but in many instances it is so advanced that it is a grave 
menace to life. The astonishing prevalence of these advanced 
infections sugg^ts that mortality from tuberculosis will promptly’’ 
increase if conditions favorable to the disease should reappear. 

Our survey has shown that 0.5 per cent of the school children 
we examined have manifest tuberculosis recognizable by physical 
examination and roentgenologic films. Latent tuberculous infiltra- 
tion of the lungs of the type of childhood was found in 2 per cent 
of cluldren and was evidently more significant in younger children. 
Latent apical tuberculosis (adult type) was found in 1 per cent of 
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children, in large part in high-school pupils between the ages of 
fifteen and eighteen years. 

Botli sex and race modify tlie frequency and severity of tuber-, 
ciiloiis infection in school children. 

Minor infections indicated by tuberculin tests and calcified 
nodules in lungs and lymph nodes arc somewhat more frequent in 
girls than in boys but the graver latent infections, revealed by infiltra- 
tion of the lung parenchyma and c.specially by latent apical infection, 
are much more frequently found in girls than in boys. Particularly 
significant is the Jiigh incidence of clmicall.y manifest tuberculosis 
in adolescent girls. Of boys of high-school age only 0.4 per cent 
had clinically recognizable tuberculosis whereas of girls 1 per cent 
were affected. 

We have found minor tuberculous infection less frequent in 
colored than in white children but graver infections and especially 
clinically manifest disease are found much oftener in colored than in 
white children, hlanifest tuberculosis ivas found in 0.6 jDcr cent of 
white children between twch’e and eighteen years of age and in 2.4 
per cent of colored children of tlic same ages. Protective infection 
seems to occur less frequently in the colored than in the white and 
when colored children are infected with tuberculosis, especially dining 
adolescence and early adult life, grave disease is more likely to ensue. 
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Rickets, Including Osteomalacia and Tetany. By Alfred F. 

Hess, M.D., Clinical Professor of Pediatrics, University and 

Bellevue Hospital Medical College, New York City. Pp. 485; 52 

illustrations. Pliiladelpliia: Lea & Febiger, 1929. Price, $5.50. 

Since the publication of Dick’s book in 1922, an immense amount 
has been written on the subject of rickets. The realization of its 
widespread prevalence and the invasion of its field advertising 
copy have aroused an enthusiasm in research unsm'passed by any 
field of modern medicine. 

Beyond doubt the one most fitted for such a duty, Hess has col- 
lected the researches of workers the world over, has scanned their 
results and evaluated their conclusions in this book, which, be it 
clearly understood, is a monograph and not a handbook. 

Separate chapters are devoted to etiology, pathogenesis, pathology 
symptomatology, diagnosis and treatment. Each is discussed fully 
and a bibliography appended. Tire matter of the metabolism is 
considered separately and there is a splendidly illustrated chapter 
on the radiographic changes of rickets. 

The chapter on treatment is gratifying complete and of special 
interest because of the recent questioning of the harmlessness of 
irradiated ergosterol. TJie author’s endorsement of it, his recom- 
mendations as to dosage and his precautions as to its use, should be 
known to every pediatrist. 

The Reviewer feels that this was a much needed book and that in 
it the need has been most admirably filled. It should be in the pos- 
session of every pediatrist and student of metabolic diseases. 

J. S. 


Surgical Diseases of the Thyroid Gland. By E. M. Eberts, 
M.D., Surgeon to the Montreal General Hospital, Associate 
Professor of Smgery, h'lcGill University, with the assistance of 
R. R. Fitzgerald, M.D., and Philip G. Silver, M.D. Pp. 238; 
48 engravings. Philadelphia: Lea & Febiger, 1929. Cloth, 
Price, S3.50. 

In the preparation of this volume, the authors have drawn lai'gely 
upon their personal experience at the Goiter Clinic of the IMontreal 
General Hospital. They have clearly and concisely presented 
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practicallj^ all that is known and much that is theory concerning the 
thyroid gland and its diseases. 

The first part of the book is given over to a consideration of the 
embryology, anatom.y, physiology and pathology. The second part 
discusses the clinical side of the various forms of goiter. Except for 
a few suggestions, very little space is given to the operative tecli- 
nique, but the chapters on preoperative and postoperative treatment 
are excellent. Throughout the clinical part of the book, case reports 
are used to illustrate the text, perhaps in too great profusion. At 
the end of many chapters is given a short bibliograpIij\ 

The monograph is well written, and is highlj^ recommended to 
those who are interested in the diagnosis and treatment of thyroid 
diseases. L.F. 


A System of Bacteriology m Relation- to hfEWCiNE. By 
Various Authors. VoI. III. Economic Bacteriology, Plague, 
Anaerobes, Food Poisoning. Pp. 413; 13 illustrations, Lon- 
don: His Majest.y’s Stationery Office, for the jMedical Research 
Council, 1929. Obtainable in the United States at British 
Library of Information, 5 East 45th St., New York, Price, 
£1.1.9, for this volume; for the set, £8.14.9. 

An authoritative and adequate Sj'^stem of Bacteriology in English 
is indeed a boon to contemporary medical science. Those who hai’^e 
sufficient German are so used to turning to German sources and 
those without German to doing without this aid to investigation 
that it will be an especially pleasant change to hai'^e this source of 
information in our own language. The British National Research 
Council has therefore again put the medical profession in its debt 
by fostering this monumental undertaking. With the unavoidable 
constant increase in medical specialization, such works become 
increasingly necessary in facilitating acquisition of information in a 
perhaps closely related but little known field. As Lord Balfour, 
Chairman of the Medical Research Council, says in the^ General 
Preface, ‘‘No investigator, however narrow may be his intensive 
study of one aspect of one problem, need henceforth feel that in 
cultivating this small part he must lose his Ausion of the vdiole; and 
,no one endeavoring to the best of his ability to form some general 
pictm’c of the whole need doubt that with the aid of this System 
of Bacteriology he will succeed in his efforts.” 

Tills third volume — the first published — deals with such topics as 
the Economic Aspects of Bacteriology (Tliaysen) ; the Bacteriology 
of Water (Henry) ; of the Dairy Industry (l^ollum) ; of Fotms (Sav- 
age); of the Soil (Tliornton); Bacterial Diseases of Insects (St- Jplm- 
Brooks) ; of Plants (Paine) ; Gas Gangrene (Robertson and O Brien) , 
Bacillus Pestis (Petrie and Bulloch); Bacillus Tetani (Elides and 
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others); Bacillus Botulinus (Hewlett and others) and Bacterial 

Food Poisoning (Savage). ^ 

It is beyond the scope of this review or the ability of the Reviewer 
to evaluate these chapters in detail, but many of the names should 
carry sufficient conviction in themselves. A further recommenda- 
tion in these days of recldess bookmaking arid charging is the very 
modest price— a guinea for a volume of this Idnd, or less than 9 
pounds for the set of 9 volumes, is a refreshing relief from, the prices 
charged in Germany especially and to a lesser extent in this country. 
Let us hope in the interests of science that it will have a correspond- 
ingly wide sale. E. K. 


A System of Bacteriology in Relation to Medicine. Vol. IV. 
The Enteric Group, Vibrios, Pasteurella. By Various 
Authors. Pp. 482. London: His Majesty’s Stationery Office 
for the Medical Research Council, 1929. Obtainable in the 
United States at British Library of Information, 5 East 45th St., 
New York. Price, £1.1.9 for this volume; for the set, £8.14.9. 

The chapter of 85 pages on “Bacillus Typhosus” is apparently 
written mostly by D. Harvey, though designation of the parts 
Avritten by the associated authors is not clearly made. The intro- 
ductory historical section seems inadequate; Bretonneau’s contri- 
bution is overemphasized, Gerhard’s entirely omitted. On page 35 it 
is stated that the hematohepatogenous route of infection is probably 
the usual one in man, yet on page 39 the more conventional route 
of passage tlirough the intestinal wall of the lymph spaces, nodes and 
spleen is supported. More than half of the 167 references are to 
British sources, an imbalance probably due to greater familiarity 
Avith the native literature than to conscious chauvinism. Perhaps 
for the same reason, the American literature seems to the Reviewer 
specially to have been neglected in spots. Much space is properly 
deA’^oted to serologic reactions and immunization. Dreyer’s quanti- 
tatRe agglutination estimation— the important British contribution 
to this phase— is mentioned but Avill be described in Vol. IX. The 
invaluable immunization experiences of the war are emphasized, 
though Leishman’s earlier work and that of Russell in the American 
Army mostly or entirelj'’ omitted from consideration. It is not meant 
to imply, hoAveA^er, that such shortcomings detract materially from 
the value of the presentation as a whole. ' • 

While space forbids a similar discussion of the other chapters on 
the Salmonella Group, Dysentery, Colon Groups, Cholera Vibrio, 
Pasteurella TreAusan and Bacillus Pseudotuberculosis Rodentium, 
it can safely be asserted that they are Amluable contributions to the 
subject. The lack of uniformity in presenting references— some 
at end of chapters, others at end of sections— is a minor regrettable 
item. E. K. 
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Intern’s ILvndbook. By Members of the Faculty of the College 
of Medicine, Syracuse Universit}’’, under the direction of M. S. 
Dooley, A.B., M.D., Chairman, Publication Committee. Pp. 
236. Philadelphia: J. B. Lippincott Company, 1929. Price, 
S3.00. 

This little book should be of inestimable value to every intern. 
It presents in small space a wonderful amount of important knowl- 
edge that otherwise must be obtained from one of a dozen text- 
books. Much useful information is given on drugs, their action, costs, 
advantages, and so forth, together with a pharmacy list. Standard 
clinical procedures, medical, surgical and special dietaries, techniques 
and routine lists, all are clearl}’^ and succinctly presented. Instruc- 
tions as to the conduct of action in emergencies is given clearly and 
in detail. 

The book is a “find” for any intern. B. E. 


Diseases ^vnd Deformities of the Spine and Tiior^ix. By 

Arthur Steindler. Pp. 573; 76 illustrations. St. Louis: 

C. V. Mosby Company, 1929. Price, 812.50. 

Doctor Steindler has added another valuable monograph to the 
literature of orthopedics. 

The case matter presented is excellent and is apparently entirely 
from the author’s clinic. The opinions expressed are entirely per- 
sonal and although they may not meet with general agreement they 
are so firmly founded upon fact and experience as to demand most 
careful consideration. 

The illustrations are many and excellent. The assembly of the 
material in outline form adds greatly to the ease of reference and 
a.ssures logical sequence of substance. While the inclusion of basic 
facts and experimental data makes of this book an authoritative 
treatise which is highb'" recommended to both general practitioner 
and orthopedic surgeon. G* W. 


Surgical and Medical Gynecologic Technic. By Thomas H. 
Cherry, M.D., Professor of Gynecology, New York Post-Gradu- 
ate Medical School and Hospital. Pp. 678; 558 illustrations. 
Philadelphia: F. A. Davis Compan}^, 1929. Price, $8.00. 

Any author who has sufficient energy to illustrate his own vork 
after witing the text deserves critical praise. Cherry has profusely 
illustrated the operations discussed, some of the drawings being 
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really creditable while others are very inferior, many being repeated 
several times. The book is essentially a treatise on the author’s 
methods and experience and contains no bibliography. The inclu- 
sion of hernia, intestinal operations and obstetrical procedures and 
the arrangement of the illustrations make the book unduly large. 
In the section on medical treatment the author enthuses over the 
value of diathermy. More careful editing could eliminate such 
spelling as “fascia endoplevina,” MacKenrodt, procidenture and 
vulva outlet. With no desire to be unfair or hypercritical, the 
Reviewer regards the work as just another book. F. B.' 


The History of Hemostasis. By Samuel Clark Harvey, M.D., 
Professor of Surgery, Yale University, Surgeon in Chief, New 
Haven Hospital. Pp. 128; 19 illustrations. New York: Paul B. 
Hoeber, Inc., 1929. Price, $1.50. 

Bleeding, even as early as broken bones, must have aroused the 
therapeutic skill of our prehistoric ancestors. Hemostasis, then, 
should have a history coeval with surgery and even today its known 
beginnings can be traced to the earliest civilizations. The present 
book— one of Hoeber ’s attractive historico-biographical series — 
deals chiefly with the cautery, the ligature and the tourniquet, 
though Lister and his scientific study of various ligatures, the effect 
of infections and so on, receive adequate and sj'^mpathetic considera- 
tion. Just as in the larger subject it is interesting to see how knowl- 
edge that had been painfully won through centuries was lost perhaps 
for centuries again, only to be relearned with more travail. 

E. IC. 


Gonorrhea and Kindred Affections in the Male and in the 
Female. By George R. Livermore, M.D., F.A.C.S., Professor 
of Urology, Medical Department, University of Tennessee; and 
Edward A. Schuimann, A.B., M.D., F.A.C.S., Associate Professor 
of Obstetrics, University of Pennsylvania. Pp. 245; 66 illustra- 
tions. New York: D. Appleton & Co., 1929. Price, S5.00. 

This book represents the earnest efforts of two exceptionally 
capable men to break into a hard field; one where so little is new 
and so much is personal opinion and experience. Thej'^ have been 
successful in presenting the subject devoid of radicalism and 
divested of the advocacy of any current therapeutic fad. Its 
conservatism is its best factor. 

The first 127 pages cover acute, chronic and metastatic gonorrhea 
in the male. The preface promises “great attention” to pathology 
that is scantily borne out and wretchedly presented in 28 lines. 
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Tile authors preadi gentleness in treatment but advoeate drugs, 
in practice tliat some miglit call heroic, until one wonders if tlie 
pessimism voiced under prognosis is not the just results of the 
treatment used. 

The remaining 131 pages devoted to the problem in the female 
are easy, concise reading and admirably presented. Its optimism 
is in contrast to the pessimism of the fore part, and one catches a 
glimpse of tlie gynecological viewpoint which recognizes the disease 
self-limited, while in the male (with its simjjler problem) too many 
are still striving for the sterilisans magna, and believe that they, 
with their drugs, cure gonorrhea. A. II. 
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A. Malcolm A. 


De Ociilis* B.V Bbnevenutus Grassus. 

M.D., LL.D. Pp. 101; 5 illustrations. 

Press, 1929. Price, S5.00. 

Common Infections of the Female Urethra and Cervix* 

M.A., M.Ch. (Cantab.), F.R.C.S. (Eng.) and 
Simpson, B.A., M.B., D.P.H. (Cantab.). Pp. 197; 14 illustrations. 
New York: Oxford Universit}’’ Press, American Branch, 1929. 

Human Helminthology* By Ernest Cakrotju Faust, Ph.D. Pp. 616; 

297 illustrations. Philadelphia: Lea & Febiger, 1929. Price, SS.OO. 
Laboratory Methods of the United States Army* Edited by CmvRLBS F. 
Craig, M.A., M.D. Pp. 696; 9 illustrations. Philadelphia: Lea & 
Febiger, 1929. Price, $3.50. 
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Vol. IV. Pp. 482. London: His Majesty’s Stationery Office for the 
Medical Research Council, 1929. Obtainable in the United States at 
British Library of Information, 5 East 45th St., New York. Price, 
£1,1.9 for this volume; for the set, £8.14.9. 

Oxford Monographs on Diagnosis and Treatment. Edited by Henry A. 
Christian, M.D., Sc.D,, LL.D., Vol. V. The Diagnosis and Tre^nient 
of Chronic Diseases of the Respiratory Tract.* By Elmer H._ Buniv, 
M.D. Pp. 618; 182 illustrations. New York: Oxford University 
Press, American Branch, 1929, 

Oxford Monographs on Diagnosis and Treatment. Edited by IfeNRY • 
Christian, M.D., Sc.D., LL.D., Vol. VI. The 

of Arthritis.* By Russell L. Cecil, M.D., Sc.D. _ Pp. 216; 14 dhjstra- 
tions. New York: O.xford University Press, American Brancii 


1929. 


* Reviews of titles followed by .an asterisk will appear in a later number, 
f See this issue. 
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Surgical Clinics of North America {Philadelphia Number). Vol. IX, No. 5, 
Pp. 299; 111 illustrations. Philadelphia: W. B. Saunders Companj^ 
1929. Price, paper $12.00; cloth, $16.00 per clinic j^ear. 

Gastric and Duodenal Ulcer.* By Arthur P. Hurst, M.A., M.D. (Oxon)> 
F.R.C.P., and Matthew J. Stewart, M.B. (Glasg.), F.R.C.P. _Pp. 
544; 159 illustrations. New York; Oxford University Press, American 
Branch, 1929. Price, $20.00. 

Hemorrhoids.* By Charles Conrad Miller, _M.D. Pp. 124; 20 illus- 
trations. Chicago: Modern Surgery Publications, 1929. 

Stone and Calculous Disease of the Urinary Organs.* By J. Swift Joly, 
M.D. (Dub.), F.R.C.S. (Eng.). Pp. 568; 189 illustrations. St. Louis: 
The C. V. Mosby Company, 1929. Price, $16.00. 

The Nervous System.* By E. E. Hewer, D.Sc. (Lond.) and G. M. Sandbs, 
M.B., B.S. (Bond.), M.R.C.S., L.R.C.P. Pp. 104; 55 illustrations. 
St. Louis: The C. V. Mosby Company, 1929. Price, $6.50. 

The Science of Nutrition Simplified.* By D. D. Rosbwarne, M.R.C.S* 
(Eng.), L.R.C.P. (Lond.). Pp. 314; 7 illustrations. St. Louis: The 
C. V. Mosby Company, 1929. Price, $3.50. 
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Modern Methods of Treatment.* By Logan Clendening, M.D. With 
Chapters on Special Subjects by Various Collaborators. Third edition. 
Pp. 815; 95 illustrations. St. Louis: The C. V. Mosby Companj’', 1929. 
Price, $10.00. 

The Blood Picture.* By Prof. Dr. Victor Schilling. Translated and 
Edited by R. B. H. Gradwohl, M.D. Seventh and eighth revised 
edition. Pp. 408; 48 illustrations. St. Louis; The C. V. Mosbj’' Com- 
pany, 1929. Price, $10.00. 

Memoranda of Toxicology. _ By Max Trumper, B.S., A.M., Ph.D. Second 
edition. Pp. 214. Philadelphia: P, Blakiston’s Son & Co., Inc. 

A convenient booklet for emergencies, with compact information 
easily available. Recent developments, such as barium, tetra-ethjd lead, 
methyl chloride, etc. are properly considered. 

Synopsis of Midwifery and Gynecology. By Aleck W. Bourne, B.A., M.B., 
B.Ch. (Camb.), F.R.C.S. (Eng.). Fourth edition. Pp. 434; 171 illus- 
trations. New York: William Wood & Co., 1929. Price, $4.50. 

Practical Local Anesthesia.* B}’' Robert Ejimett Farr, M.D., F.A.C.S. 
Second edition. Pp. 611; 268 illustrations. PMladelphia; Lea & 
Febiger, 1929. Price, $9.00. 

Disordei's of the Sexual Function. Bjr M^ix Huhner, M.D. Tliird edition. 
Pp. 342. Philadelpliia; F. A. Da\ds Company, 1929. Price, $3.00. 
Enlarged vdth a new chapter on Dysmenorrhea. 

Practical Alassage and Corrective Exercises.* B3'' Hartvug Nissen. Fifth 
edition, reHsed and enlarged. Pp. 271; 72 illustrations. Philadelphia: 
F. A. Davis Companj^, 1929. Price, $2.50. • 

The Nervous Child.* By Hector Charles Cameron, AI.A., M.D- 
(Cantab.), F.R.C.P. (Lond.). Fourth edition. Pp. 249; 8 illustra- 
tions. New York: Oxford University Press, American Branch, 1929. 
PcllibonFs Physiological Chemistry.* By J. F. McCle.ndon, Ph.D. 
Fourth edition. Pp. 368; 17 illustrations. St. Louis: The C. V. Mosby 
Company, 1929. Price, $3.75. 
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Clinical Classification of Congenital Cardiac Disease. — Abbott 
{Lancet, 1929, ii, 164) Avrites that clinicians do not ahvays recognize the 
fact that congenital cardiac disease does not necessarily mean “blue 
baby” with its usual symptom complex. Tins particular type of 
congenital disease is of interest, but cannot be affected b 3 ^ the phj^sician’s 
skill since there are unalterable structural changes in the heart. There 
exists, on the other hand, a larger and much more important group of 
congenital cardiac patients to whom the word “ac.yanotic” applies. 
This group is of considerable importance to the phj’sician because these 
patients have a relatively good expectation of life and may live to an 
advanced age without disturbances from their defect. It is for tliis 
reason that it is adidsable to recognize this particular type. This 
“acjmnotic” group is divided bj'^ her into two divisions. In the first 
there is mechanical interference Avith the circulation such as may be 
produced by pericardial defects, congenital heart block, pulmonary 
and tricuspid insufficiencj^, aortic and mitral stenosis, anomalies of the 
coronarA" arteries, and a few more rare conditions. In the second group 
the patients haA'^e arterial-A'^enous shunt and possibly terminal or tran- 
sient cyanosis with such defects as patent foramen ovale, multiple 
defects of the interauricular septum, localized defects at the base of the 
interA’'entricular septum, patent ductus arteriosus, and localized defects 
of the aortic septum. 

Antirabic Vaccination by Means of Desiccated Virus. — The director 
of the laboratories of Charity Hospital of Louisiana, D’Aunoy, reports 
(Am. J. Puh. Health, 1929, 19, 986) upon the patients bitten by rabid 
animals treated during the past fourteen ^'■ears with desiccated virus as 
prepared bj"- the technique proposed b^'- Harris and modified to a certain 
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extent. As a unit is designated the minimal infective dose; that is, the 
least amount of the desiccated material which within five days after 
preparation, kept at a temperature of —12° C., will cause paresis in a 
2400 gm. rabbit within seven days following intracerebral injection. 
This minimal infective dose is between 0.002 and 0.004 mg. The initial 
dose is 250 units, doubling the quantity daily until a maximum of 2000 
is reached. A total of 12 treatments is given the average patient, 
except in severe injuries of the face and scalp when 15 treatments, 
equivalent to 25,750 units, are given. There have been 5125 patients 
treated with the virus. About 25 per cent .of the patients had a slight 
constitutional reaction and about 10 per cent, an allergic reaction. 
Three cases of treatment paresis occurred, one of Avhich terminated 
fatally from an. ascending infection of the urinary tract after paralysis 
of the lower extremities. There have been five deaths occurring in the 
series due to nonprotection. Of a total number of cases in which pro- 
phylactic antirabic vaccinations were given, 2380 of these were given to 
protect against injuries by proven rabid animals. The figures that have 
been compiled by D’Aunoy speak for themselves. The^^ represent a 
really very remarkable series of patients protected against rabies. 
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Treatment of Torticollis.— Howell {British Med. J. 1929, 2, 714) 
says this paper has been written and these photographs of the cases 
before, during and after treatment have been shown in order to empha- 
size that torticollis may be prevented by careful antenatal examination 
of the mother to secure the simplest presentation avoiding natal injury. 
Further the younger the infant is, the sooner the cure. Lastly, the 
subcuteneous tenotomy of the sternomastoid muscle gives a complete, 
lasting scarless result. 


Nodular Goiters — Their Relation to Neoplasia. — Graham (Am. J. 
S^irg., 1929, 7, 163) believes that the development of the nodular goiter 
is in all probability dependent upon a single process or mechanism 
rather than upon multiple processes or mechanisms of fundamentally 
different character. Differences in degree of reversion growth, encap- 
sulation and structural departure from otherwise normal thyroid tissue 
offer a satisfactory explanation of the gross and microscopic variations 
observed in nodular goiters. Such a conception obvdates the necessity 
of invoking an embryologic defect for which insufficient objective evi- 
dence has been adduced to explain the so-called fetal adenoma of 
Wolfler. Nodular thyroids associated with endemic goiter, hypothy- 
roidism and hyperthyroidism are intimately related in point of origin 
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to tlie hyperplastic phase of tliyroid over growth rather than to the 
involutional phase. The latter may be a factor of some importance in 
determining the morphologic character of the end result. The process 
of nodulation may have its inception in fetal life, postnatal life, during 
puberty, adolescence or adult life. From a morphologic standpoint the 
end results of the process of nodulation, that is the encapsulated mass 
of nonlobulated thyroid tissue should be included in the category of 
benign glandular neoplasms. 


Cases of Unsuspected Carcinoma of the Prostate.— Bugbee (J. Urol. 
1929, 22, 363) noted that small carcinomata are found in the lateral and 
median lobes of the pi’ostate which may be diagnosed only on micro- 
scopic section after removal. A more careful study of all prostates may 
make it possible to detect small suspicious areas leading to a prosta- 
tectomy in some cases where otherwise palliative measures might be 
continued. The sudden onset of retention in the presence of compara- 
tively mild urinary symptoms may be suggestive of malignancy. 
Prostatectomy may be carried out quite as easily in these cases as in 
simple hypertrophy. Preliminary suprapubic drainage, allovung edema 
and infection to subside is an advantage. There is no e-sudence to point 
to the fact that the small amount of trauma incident to tlie removal of 
these prostates has caused a squeezing out of cancer cells into the 
lymphatics and a consequent spread of the disease. 

Diagnosis of Perforated Peptic Ulcer. — Vaughan and Singer {Surg., 
Gynec. and Ohst., 1929, 49, 593) state that seven ty-tvm patients diagnosed 
as having perforated ulcer were examined radiologically for pneumo- 
peritoneum at the time of admission to the hospital. In 63 of the 
72 patients the diagnosis of perforated ulcer was definitely established; 
87.5 per cent of these had free intraperitoneal air as determined fiuoro- 
scopically. In the 9 remaining patients the evidence of perforated 
ulcer was not conclusive inasmuch as pneumoperitoneum was absent. 
Laparotomy was not performed and autopsy was precluded by recovery. 
The clinical picture in the nine unproven cases corresponds to that seen 
in perforations which become spontaneously sealed following the escape 
of a limited amount of gastric or duodenal content. The reason for the 
lesser frequency of pneumoperitoneum in these formes frustes cases is 
probably the same which explains the mildness of the course, tiz.; a small 
leak vdth a trifling leakage. 

Ssqihilis of the Stomach. — Singer (Am. J. SyjAi., 1929, 13, 391) claim 
that a large number of cases presenting anatomically the features of 
linitis plastica have been reported as instances of gastric lues. Direct 
evidence pointing to a causal relationsliip between lues of the stomach 
and linitis plastica is obtained from the data in a case of syphuihc 
pangastritis reported by Windholz in which a patient was laparotomizem 
a biopsy obtained from tbe stomach, antiluetic treatment administered 
and the stomach secured some time later at autopsy. A comparison of 
the gross and microscopic features of the stomach at the time of opera- 
tion vdth those found at autopsy indicated a transformation or a 
localized luetic gastritis into a circumscribed linitis plastica. In addi- 
tion to direct testimony in direct evidence of a close association between 
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syphilitic inflammation and contraction of the stomach can be adduced 
from a clinical and anatomic and a combined clinicopathologic study. A 
joint clinicopathologic investigation has demonstrated that the more 
one seeks clinical indications of lues in the presence of an anatomic 
linitis plastica the more frequently does one find a positive Wassermann 
test and other indications of syphilis. 

'• K 

Chronic Cystic Mastitis. — Bloodgood (Ann. Surg., 1929, 90, 886) 
says that this is not a precancerous lesion any more than the lactating 
breast, but it may present microscopic pictures difficult to differentiate 
from cancer. More and more breasts are being sacrificed, the author 
believes, needlessly. In order to give all women who may have a can- 
cerous lump in the breast at least 70 per cent chances of a cure we must 
bring them all under observation within a month. In probably 70 
per cent of these cases any operation can be decided against by palpation 
alone. Of the 30 per cent in which the breast must be explored in one- 
half or more the benignancy of the lesion can be recognized by a com- 
bination of gross inspection and immediate frozen section. 
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The Therapeutic Effect of Insulin Administered by Mouth. — Following 
his experiences with the oral administration of adrenal cortex, Stephan 
(Miinchen. med. Wclmschr., 1929, 38, 1579) observed that when the 
dried substance of insulin or its salts were suspended in digestible fats 
and oils and administered in postabsorptive state, the blood-sugar 
level was lowered. Further observation showed that it was essential 
that bile should be present in the stomach if the insulin-oil suspension 
was to exert its effect. It was suspected, therefore, that an insulin- 
bile-acid combination is essential for the absorption of insulin after 
oral administration. Experiments substantiated this belief, and it was 
found that bile-acid combination of insulin is not destroyed by the 
stomach provided the latter is in postabsorptive state and the hydro- 
chloric acid and ferments are neutralized. When such an insnlin 
preparation is administered by mouth, it is absorbed as fast as from 
subcutaneous administration. The author claims that among the 
many combinations of insulin preparation with various derivatives of 
cholic acid, tlie most potent is the one which is prepared in a “special 
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manner” ("nach einem besoncleren Verfahren”) and is an addition 
product of insulin and of desoxycholic acid. The solution of this 
preparation is heat stable and can be boiled and sterilized. When it is 
administered subcutaneously it acts as does the usual commercial 
preparation. In order to neutralize the acid and fermented contents of 
the stomach, 2 grams of magnesium sulphate are administered twenty 
minutes previous to the administration of the insulin preparation. 
Following the oral administration of the insulin preparation to diabetic 
patients, the blood sugar falls, but slowly, and this ball may last as long 
SIS ten Jiours. If the administration of insulin is followed by the 
administration of food, the effect of the insulin becomes more prominent. 
The author therefore claims that orally administered insulin reaches its 
maximal effect if the “gastrointestinal refle.x” is actiA'^e. The effect 
of the preparation on diabetic patients is different from that on normal 
subjects. In severe cases of diabete.s, the effect is apparently more 
pronounced than in mild cases. Apparently for each case there is an 
optimal dose for oral administration. Doses above this optimal 
amount exert no toxic effect. The therapeutic effect of this insulin 
preparation on the general condition of the patient is identical with that 
of the subcutaneous insulin therapy, according to the author’s state- 
ment. The author does not claim that his observations solve the prob- 
lem of the oral administration of insulin. The main purpose of the 
publication is to combat the pessimism hitherto persisting in the 
problem of the oral administration of insulin. 


The Oral Administration of Insulin to Diabetic Children.— Ottow 
{Munchen. vied. Wchnscher., 1929, 38, 1,584) reports her experiences 
with twm diabetic children in using the preparation of insulin supplied 
by R. Stephan (see preceding abstract). She claims that the oral 
administration of insulin exerts a beneficial effect. The effect is slower 
than that after subcutaneous administration. The disappearance of 
sugar from the urine precedes the lowering of the blood-sugar level. 
Toxic effects are not noted. 


The Treatment of Lung Abscesses by Direct Aspiration and the 
Injection of Neoarsphenamin. — Edel (Med. Klin., 1929, 25, 668) 
reports upon most strikingly favorable results in a series of 8 cases 
wdth lung abscesses which were treated by means of aspiration of the 
abscesses through a needle passed through the chest wall. FolloAving 
the aspiration the syringe is detached and a solution of neoarsphenamin 
is injected directly into the cavity. The dose of neoarsphenamin begins 
with 0.15 gm. and progressively is raised to a maximal dose of 0.6 gm., 
an interval of four or five days elapsing be^een successive injections. 
The injection is followed promptl 3 " by a clearing up of the fetor, a general 
improvement in the patient’s condition, a fall in the temperature an a 
‘very rapid evacuation and healing of the abscess cavity. A sinii ar 
direct injection of neoarsphenamin gives equally satisfactory r^ulte m 
the treatment of infected bronchiectatic cavities. The injection into 
this cavity, however, is made through the trachea after cocaimzation. 
This method of treatment lies betiveen the true surgical procedure 
which has such a very high mortality and the very unsatisfactory medi- 
cal methods which demand so long a period of time and jneld such poor 
results. 
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Irradiated Foods and Irradiated Ergosterol. — Blunt and Cowan 
(J. Am. Med. Assn., 1929, 93, 1301) discuss these subjects rather com- 
pletely, and inasmuch as newer products often find unexpected favor, 
it is necessary to register warning with those products in which unfav- 
orable results have been seen from overdosage. These authors state 
that the enthusiasm for irradiated ergosterol must be tempered with 
caution, since like many other potent drugs large doses may be distinctly 
dangerous. This danger is comparable to that found with the glands 
of internal secretion such as the thyroid and pancreas; small doses of 
which are absolutely essential to normal physiologic activity but which 
in large doses act as violent poisons. This comparison is more vi^nd 
if the theory is believed that the vitamin D promotes calcification 
thi-ough the stimulation of the parathyroid gland. It has been shown 
that exceedingly large doses of vitamin D caused a rapid loss of weight 
followed by death within a short time not only in white mice but also 
in larger experimental animals, such as guinea pigs, rabbits, cats and 
dogs. As the result of overdosage these animals presented the same 
picture of definite and severe disease, namely, loss of appetite, rapid 
loss of weight, severe emaciation and marked decrease of vigor. Diar- 
rhea often developed and death usually followed in a comparatively 
short time. Studies of the tissues after death showed enormous 
deposits of calcium in the walls of the bloodvessels and the vital organs 
such as the heart, stomach and kidney. This has been taken to indicate 
that there was stimulation of calcification to the point where the 
mineral was deposited in any and all kinds of tissue that would receive 
it whether or not it was needed or useful there. 


The Comparative Value in Infant Feeding of Condensed, Fresh, 
Canned Natural and Whole Powdered Cows’ Milk. — Perez (Philip- 
pinc Islands Med. Assn. J., 1929, 9, 265) informs us tliat the milk 
supply and its control in the Philippine Islands are still most primitive. 
The milk supply control is entirely overshadowed by the public health 
progress along other lines. He states tliat in many communities 
throughout the islands there are no dairy farms nor even milch cows. 
This results in a condition of extremely high cost, scarcity and even 
absence of a supply of satisfactory milk. There is the further difficulty 
of handling and preserving milk in the home because of the absence 
of refrigeration. Because of these conditions the pediatricians of the 
Philippine Islands are forced to employ canned-milk preparations for 
infant feeding, and the various brands of different forms of canned- 
milk products manufactured in United States and Europe are widely 
used and are freely sold in even the smallest shops in the smallest 
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villages. The author studied the safety and usefulness in a number of 
these preparations in infant feeding. Of the various products used by 
him, powdered wliole cows’ milk seemed to be most satisfactory. The 
results were very encouraging, especially when it is remembered that the 
preparation of the formula; has been carried out by extremely ignorant 
people. Because of his results the author feels that powdered whole 
cows milk is^ a solution for the problem of artificialty feeding infants 
under conditions such as exist in the Philippine Islands. As it is in 
powdered form, it can be transported anywhere without refrigeration. 

The Therapeutic Value of Irradiated Milk in the Treatment of Rickets. 

Watson and Finlay {Lancet, 1929, ii, 704) confirm the claims 
of numerous German writers concerning the value of irradiated milk 
in the prevention and cure of rickets. TJiej’^ were of the opinion that 
irradiated milk should not be used as a complete substitute for good 
fresh untreated milk. They found in rickets in children between the 
ages of two and five years that excellent results followed when the milk 
was used in strength varying from 1 part irradiated to 2 parts non- 
irradiated up to equal parts of the two products. They feel that the 
cure of the disease is established more quickly and effectively as well 
as economically- by the use of irradiated milk than by the use of various 
irradiated commercial preparations. They suggest that there are 
indications that irradiated milk may prove of great value in other 
disorders than rickets, especially'^ those incident to pregnancy'^ and lacta- 
tion, the menopause, malnutrition, injuries and surgical diseases of bone 
and certain forms of tuberculosis. 


The Determination of the Value of Serum in the Treatment for 
Meningococcus Meningitis.— Wright, De Santis and Sheplar {Am. J. 
Dis. Child., 1929, 38, 730) found that the agglutination test did not 
give uniform results and was unreliable as a guide for determining the 
value of the certain serum against a specific strain of meningococcus. 
As other methods, such as the opsonic index and the complement- 
fixation test, have not been of proved value in this determination, 
therapeutic tests seems to be the only’’ reliable metliod of determining 
the curative value of the serum against a specific organism. This test 
may result in fatality in the treatment of a series of cases, l^^ien a 
patient with a meningococcus meningitis fails to respond to treatment 
there is no justification for the conclusion that the strain of organism 
met is resistant to serum therapy'^; but the onty justification is the 
conclusion that the serum used was not specific for that organism, and 
it becomes necessary^ to seek an effective serum. There appeared to 
be a loss of specificity against a certain strain of meningococcus when 
too large a number of strains have been used in the production of a 
potyvalent serum. A single intraspinous injection of 20 cc. of an 
effective antimeningococcus serum in each twenty-four hours proved 
adequate. Potency of the serum rather than frequency of injections 
seemed the essential factor for successful treatment. It is emphasized 
that the quantity of serum administered should usually be tes by at 
least 3 or 4 cc. than the quantity of spinal fluid withdrawn. They also 
advised the administration of antimeningococcus serum m the cisterna 
magna when there is evidence of blockage in the spinal canal. 
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Nonspecific and Malarial Therapy in Neurosyphilis. — Reese {Am. J. 
Syph., 1929, 13, 348) reviews the therapy of paresis, mentioning par- 
ticularly the use of tuberculin, vaccine therapy and the use of nonspeci- 
fic agents, that is, peptone, milk turpentine, aolan, and sodium nucle- 
inate. Including the more recent reports in the therapeutic use of 
intermittent fever and rat-bite fever, the author believes that the best 
results are obtained with malarial therapy, particularly when supple- 
mented by tryparsamide, mercury and iodids. Reese uses 6 to 10 cc. 
of infectious blood by intravenous inoculation for the average patient. 
Reinoculations after eight to fifteen months are most successful when the 
infectious blood is introduced intramuscularly as well as intravenously. 
Determination of blood groups in donor and recipient is advisable. 
After the patient has had from three to six chills, the author routinely 
uses such cardiac stimulants as camphorated oil or caffeine. Digitalis is 
avoided because of the bradycardia it may induce in conjunction with 
the later quinine. Modifying the severity of the general reaction, 
small doses of quinine are given. This procedure, it is hoped, will have 
a tendency to lessen the mortality rate. Indications for interruption 
of the malarial infection are poor physical condition, intercurrent 
disease, jaundice, nasal or oral hemorrhages and an increase of the blood 
m-ea (O’Leary’s urea-nitrogen index). Organic metabolic diseases, 
circulatory diseases with high-systolic and low-diastolic pressure and 
clironic alcoholism are contraindications to malarial therapy. Aortitis 
or myocarditis without decompensation is not always a contraindication. 
Reese comments on the complexities of the factors operating in malaria 
therapy. A disturbance of the vegetative reflexes results in the emi- 
gration of the leukocytes toward the seat of an inflammation, and the 
author visualizes a similar activity in and about the inflammation of 
the nervous system. If the effect obtained m paresis is due to increased 
omnicellular acti\'ity, such a hyperactivity is the result of altered vaso- 
motoric equilibrium accompanjdng or following the malarial chill and 
not the result of fever or some questionable antibodies. The chills, by 
altering the vegetative balance of the vasomotor system, with resulting 
dermographism, peripheral leukopenia and a drop in Iilood pressure, 
produce a renewed and intense acti\aty in areas of chronic inflammation. 
The majority of the cases treated were paresis. The author points out 
that the pathology in tabes dorsalis is so different from that of paresis 
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that it would be difficult to see liow malaria could possibly cliange tract 
( cgcncratwns and their clinical manifestations. Improvement* was 
obtained m 42 per cent of the men and 4(1 per cent of the women. Fair 
results were obtained in 23.8 per cent and a mortality rate of 4.6 to 8.5 
per cent was encountered. The author defines a successful result in the 
therapy of paretics as a restoration of mental capacitv, the control of 
the emotional sphere and a good insight into ethics* and law. The 
ability to resume a lucrative occupation is the best gauge of such 
results. The writer warns against the malarial remittent paretic, 
how e\ er, as one w’ho often lacks quick and sound Judgment and is apt to 
err suddenly, and as sucli is not fitted for positions of responsibility 
wdiich might make these exactions. 
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Uterine Retrodisplacement. — In the treatment of uterine retrodis- 
placements the pendulum has been swinging widely. A decade or t^vo 
ago practically every retroverted uterus w^as given the benefit, if such 
it may be called, of a suspension operation. Such operations w'ere 
extremely popular and there w^ere few gjmecolo^sts w^orthj" of the name 
who did not have a pet modification of some operation if they were not 
clever enough to have an operation named after tliem. It was grad- 
ually determined that many of tlie patients who had been subjected to 
such surgery were not reliei^ed of their s;vTnptoras so that the reactionary 
element in the profession declared that very few suspension operations 
were ever indicated. As is usually the case, the proper attitude toward 
this subject is probably a middle course, using great discretion in the 
selection of cases. In an experience of twenty-seven years as head of the 
Department of Obstetrics and G;vmecolog 5 ’^ in the University of Michigan 
Hospital, PErER.so>r (OMo Stale Med. J., 1929, 25, 541) has records of 
31,000 cases of all kinds to draw^ upon for information. Concerning 
movable retroversion he states that those w'ho deride treatment o 
such uteri on the ground that no symptoms arise from them are quite as 
wTong as those who claim that all such cases are cured by operation. ^ 
course man\^ of the siunptoms formerly thought to be due to ^etro^ ersion 
are in realky due to muscle strain dependent upon faulty posture, 
mechanical spinal faults and disease of the Joints. No longer is i 
missible to study the pelris alone and ascribe all aches and pams m 
back, groins and legs to pelvic lesions. One must have a w orking mo 
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edge of symptoms which ma 3 ’’ be expected from certain skeletal and 
postural defects. There is nothing mj^sterious about the technique of 
such examinations. One does not have to be a specialist to make a 
differential diagnosis between backache caused by faulty posture, 
sacroiliac strain and pelvic disease. In his clinic every patient is 
studied not only gynecologically but for a possible explanation of her 
symptoms because of faultj'^ posture and skeletal defects. He believes 
that the man who is willing to assume the responsibility of an operation 
for a retrodeviated uterus ought to be willing to devote enough time to 
the stud^r of his patient to determine whether her sj^mptoms are due to 
faulty uterine position, intrapelvic disease or to faulty posture with 
resulting ptosis and muscle strain, subluxation of the sacroiliac joints 
or actual disease of the spine or pelvic girdle. Without a working 
knowledge of how to determine the conditions which may give rise to. 
certain symptoms he is incompetent to determine whether or not the 
patient should be operated upon for her uterine condition. He does not 
assume that the position of the uterus is of no consequence, but in itself 
it maj'^ or may not be producing symptoms. If the case is usitable for 
operation he has found the Gilliam operation to be the most satisfactory 
technique. 
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Facial Paralysis Associated with Acute Otitis Media.— The appear- 
ance of a facial paralysis in the course of an acute otitis media is very 
uncommon. Less than 1 per cent of all otitic suppurative processes 
present involvement of the facial nerve. Most facial paralyses are of 
peripheral origin— presumably due to such compressive factors as 
congestion, hemorrhage or mild inflammatory exudates Avithin or Avith- 
out tlie nerve sheath. In reporting 3 personally observed cases, 
Moravitz {Ann. Oiol, Rhinol. and Laryngol, 1928, 37, 1263) concludes 
from his experience and from a study of the literature that the prognosis 
in this t^ pe of case is A^erj^ good, although disappearance of the facial 
palsy maj' be extremely sIoav; that the treatment of the facial paralysis 
is cssentialh' that of the ear condition per se; and that the paralj-^sis as a ’ 
complication is not necessaril^’^ an indication for operation. Inasmuch 
as the peripheral fibers of the facial nerve shoAv a marked tendency to 
regenerate, complete disappearance of the paral^’sis usuallj' occurs in 
from ten daj’s to six AA’eeks. In prolonged cases, physiotherauA' ftral- 
vnnism) should be instituted. 


Experiences Concerning IVIucosus Otitis. — In a senes of bacteriologic 
cultures from 288 opj?rative cases, Vogel {Zischr. f. Hah-, Nasen- v. 
Ohrenh., 1929, 22, 357) found hemolytic streptococci in over one-half of 
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the cases and Pneumococcus mucosus (also known as Pneumococcus HI 
and Streptococcus _ mucosus) on 52 occasions (18.2 per cent). An 
analysis of the clinical data of 50 of the ‘'mucosus” cases showed that 
40 were adults, and 10 were children. Twenty-five of the adults ex- 
hibited a t;jTpical picture of mucosus otitis, pursuing a progressive 
course and presenting but few symptoms. The duration of the infec- 
tion Avas much shorter in the young than in the adults. In some children 
postauricular SAvelling was the first outstanding manifestation. The 
tympanic membrane Avas not perforated in 5 instances. Intracranial 
complications were noted in OA^er one-half of the 50 cases. Meningitis 
occurred elcA'en times. Tlie mortality was 24 per cent, and was much 
higher than the 7 per cent resulting from a mixed flora, even when Pneu- 
mococcus mucosus was included. The author could not substantiate 
Steutz’s claim that tliis organism has a predilection for the normallj'^ 
pneumatized mastoid cells. In the aged, the asthenic and in certain 
diabetics, a patliologic process similar to the one produced by "mucosus” 
can be caused by other bacteria — notably, Streptococci, Bacillus 
friedlander and Bacillus proteus. 


Tuberculosis of the Middle Ear. — Asserting that aural tuberculosis 
has not been sufficiently recognized in the past, due to the belief that it 
is a rare disease and to the difficulties of diagnosis AAuth the older 
laboratory methods, Cox and Daat'er refer to a previous report (J. 
Laryngol., Rhinol. and Oiol., 1916, 31, 288) wherein, of 32 children with 
chronic otorrhea, cultures revealed the presence of IBacillus tuberculosis 
in 5 (15.6 per cent). In the present communication {Arch. Ololaryngol., 
1929, 9, 414) the authors add 10 additional cases of aural tuberculosis 
from the discharges of whom the Tubercle bacillus was isolated and 
cultiAmted by the use of sodium hydrate in conjunction Avith Aliller’s 
medium — the basis of which is an e.xtract of the lymph glands and spleen 
of laboratory animals. In discussing the A>-arious features of otitic 
tuberculosis the authors mention that the prognosis is not nec^- 
sarily unfaAmrable, although the tendency to osseous necrosis, facial 
paralysis, labjTinthitis and tuberculous meningitis should be remem- 
bered; that in children the infecting agent is often of the boA/ine type, 
coming from cows’ milk; that further investigation is needed to prove the 
true value of heliotherapy; and that "appropriate local, general and 
climatic treatment combined in suitable cases Avith injections of tuber- 
culin, offers the best hope of a cure.” 

Spectrographic Examination of Pellagrins’ Sera. — Scott, Ttmi^n 
and JklATERSON {Proc. Soc. Exp. Biol, and Med., 1929, 27, 27) Avrite that 
exposure to direct sunlight produces or intensifies the erythematous 
eruptions on the parts of the body ex^josed to Ae sun. ‘V^Tiy this occurs 
is not known, but it has been suggested that it may be due to hemato- 
porphjTin in the blood. To determine this point; whether or nothemato- 
porph^crin was present in the serum, the sera from 13 patients mtn 
active pellagra were examined with a Hilger quartz spectrograph. ey 

recite in their article the techmque of the examination. ^ As 2 . r^u o 
their study they are able to state definitely that there w no dmerence 
between the spectra of normal and pellagrous sera and mat hema o- 
porphyrin is not present in the circulating blood of the pellagrous 
individual. 
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The Significance of Small Intestinal Stasis.— Kornblum (Radiol- 
ogy, 1929, 13, 17) has been able to distinguish between two main groups 
of cases showing small intestinal stasis. The first is that group which 
has received considerable attention from roentgenologists and which 
manifests what is commonly spoken of as “ileal stasis.” The charac- 
teristics of this group consist primarily in a delay in the advance of the 
head of the opaque meal. At six hours this usually has extended only 
as far as the cecum, and occasionally the entire meal is in the terminal 
ileum, the loops of which are not distinguishable except by palpation, 
and are then often found to be of larger caliber than normally. Some 
of the more common causes are colonic stasis, adhesions, neoplasms of 
the large bowel, and external pressure from abdominal and pelvic 
tumors. Probably the most important single factor causing ileal stasis 
is adhesions resulting from inflammatory conditions of the appendix. 
The second group of cases showing small intestinal stasis differs mark- 
edly from the flrst. The advancement of the head of the opaque column 
is variable. The most striking feature is the variety of forms assumed 
by the intestinal shadow. The opaque material, while seen occasionally 
as one continuous shadow, is more frequently broken up into segregated 
loops, the masses varying in size, shape and caliber. Quite as significant 
is the finding of gas distended loops. Causes of stasis in this group 
comprise adhesions, subacute and clironic peritonitis from cholecystitis 
or perforated ulcer, ascites, tuberculous peritonitis, primary lesions of 
the small bowel affecting its lumen, metastatic malignant lesions, 
morphin, and purely nervous causes including fear. Kornblum partic- 
ularly emphasizes the frequency of stasis from malignant metastasis to 
the peritoneum, and the low-grade peritonitis of a nonmalignant nature 
which commonly occurs with ulcerative and infected cancers of the 
stomach and colon. 


Evaluation of Heliotherapy in Tuberculosis. — Watson (Arch. Phys. 
Thcray., X-ray, Radixim, 1929, 10, 252) considers that heliotherapy is 
by no means indicated in all cases of tuberculosis. There are many 
tuberculous patients who should never use it. In general, direct sun- 
light is indicated in cases of extrapulmonary tuberculosis and contra- 
indicated in cases of pulmonary tuberculosis. For no type of tuberculo- 
sis is heliotherapy a cure; but often, especially in the extrapulmonary 
cases, it is a very valuable, or even necessary, aid. Since it is not in 
itself a cure, heliotherapy should never be used to the exclusion of the 
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usual standard tlierapeiitic measures. Never should it he forgotten 
that the direct rays of the sun are e.vtremely powerful, and that, care- 
lessly administered, they can effect great harm. Direct sunlight, in the 
same amount, affects patients differently—more differently, especially 
in the beginning of its use, than almost any other remedy. Obviou.sly, 
therefore, it must be used, in every case, not according to any hard and 
fast rule, not according to any theoretically predetermined dosage, hut 
according to the individual reaction. Heliotherapy is of the greatest 
value, and may he practised with the least chance of doing harm, in pure 
extrapulmonary tuberculosis, that is, in the so-called surgical tuberculo- 
sis without pulmonary lesion. It is. of great value in extrapulmonary 
tuberculosis with coincident pulmonary lesion; but in giving it here one 
must be far more careful than in the uncomplicated surgical type, 
particularly as regards e.\posing the thorax. It is of great value in 
hilura gland tuberculosis, and in this type should invariably be used. 
It is of some value in some cases of the proliferative type of pure pul- 
monary tuberculosis: but here it must be employed noth the greatest 
caution, lest it transform a favorable, stationary, or healing lesion into a 
rapidly progressing and fatal one. It is virtually never of value, and is 
often positively harmful, in the exudative type of pure pulmonary 
tuberculosis, as well as in all acute types; and in such cases, therefore, 
it ought never to he used. 


Treatment of Hemorrhage from the Nonmalignant Uterus.— 
Norsworthy (A7n. J. Roent. and ,Rad. Therap., 1929, 21, 336) em- 
phasizes careful selection of cases. Adolescent hemorrhage at the 
beginning of the menstrual function with irregular daily bleeding, if 
mild, may be corrected by general attention, and ovarian, thyroid or 
pituitary extracts. Hadium should not be used until these fail. In 
epimenorrhea (too frequent menstruation), menostaxis (the prolonged 
tjq>e), and menorrhagia from a small or normal-sized uterus may be 
treated with radium. Menorrhagia from an enlarged uterus, in the 
absence of infection, calls for curettement. Menorrhagia from an en- 
larged fibrous uterus, even in the young woman, when found to be the . 
result of infection, will respond completely to no other treatment than 
removal of the uterus. It must not be forgotten that radium is a 
dangerous agent when used in or around the pelvis of young women. 
It should be used in girls or young women only in small doses, and not 
until simpler methods have failed. Routine irradiation in submucous 
fibroids is contraindicated; opera tiA'e remoA^al is the treatment of 
choice. In bleeding associated witli adnexal disease, surgical operation 
is the safest treatment. In pernicious hemorrhage during gestation me 
spleen and thyroid gland should be irradiated. Contraindications to full 
doses of radium, in the absence of malignancj^, are: (1) cachexia out of 
proportion to the loss of blood; (2) pelvic or peritoneal infection; (3) 
tumors rapidly increasing in size; (4) pedunculated and calcifying tum- 
ors; (5) submucous tumors which so distort the uterine cavity that easy 
introduction of the radium applicator is prevented; (6) age, while an 
important factor at either extreme, does not contraindicate its use; 
radium is a valuable agent in checking hemorrhage in young girls and 
elderly women do not react badly to it. 
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A New Sign of Cerebellar Disease.— Wektham (J. Neri'. and Ment. 
Dis., 1929, 69 , 486) finds that diadochokinesis, which is essentially an 
inability to perform rapidly alternating movements, can be distin- 
guished from the ability to perform rhythmic movements correetly 
regardless of speed. This latter ability, he designates rhythmokinesis 
and has devised a test for its disturbance whieh enables one to make a 
graphic record of the changes. The disturbance of this ability, he 
designates as arrhythmokinesis. He tested a group of cases, including 
most of the varieties of conditions in which adiadochokinesis can occur, 
and found that arrhythmokinesis did not coincide mth the occurrence 
of adiadochokinesis, although the speed of the performance of rhythmic 
movements in adiadochokinetic cases was often slower than normal. 
Since all of the cases showing arrhythmokinesis had definite involve- 
ment of the eerebellum, he believes that this funetion is more elosely 
related to cerebellar disease than is diadochokinetic ability. He pre- 
sents 5 cases in which the disturbance was present and in which the 
cerebellum was definitely involved, all confirmed by operation. He 
assumes that the mechanism is fundamentally the same as that under- 
lying the adiadochokinesis of cerebellar disease and considers the dis- 
turbance to be primarily irregularly in amplitude of action currents, 
their continuation long after the mechanical movement has stopped, 
and eonsiderable lack of synchronous relations between flexor and 
extensor action currents. 


Contribution a I’Etude Anatomo-clinique de I’Amyotrophie Charcot- 
Marie. — Martnesco {Revue N eurologiquc, 1928, 2, 543) reviews the 
history of amyotrophy of the Charcot-Marie-tooth t;yTDe and presents a 
case with pathologic studies following death. The patient was thirty 
years of age and had the first manifestations of his illness at the age of 
eighteen yeai’s. The progi'ess of the disease had been irregular. At 
autopsy, the author found grossly the degeneration of the muscle group 
involved in the legs and arms. Histologically, there was a degeneration 
of the motor fibers in the peripheral nerves with changes in the anterior 
horn cells similar to those usually found after section of a nerve. The^' 
also found in the cord a degeneration of the tracts of Burdoch and Goll. 
This degeneration was scarcely apparent in the sacral region. It was 
increased slightly in the lower lumbar segments and in the upper seg- 
ments practically obliterated the posterior tracts. In the thoracic 
region a similar condition held but in the lower cervical region the lesion 
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was less difl’use, affecting only those central libers belonging to the tract 
of Goll. Ill the upper cervical region both Goll and Burdoch tracts 
were affected. In the spinal ganglia he found residual nodules and other 
changes suggesting a reaction similar to those found in posterior column, 
sclerosis generally. The muscles showed histologically changes which 
appeared to be of an autolytic character. On the basis of these findings 
the author considers that the lesion in the Charcot-]\farie-tooth type 
of amyotrophy is primarily a lesion of the axones of the motor and 
sensory nerve cells showing itself by changes in the muscles and anterior 
horn cells secondary to the degeneration of the motor axones; and by 
the atrophy of the posterior columns and changes in the spinal ganglia 
which constitute direct manifestations of the sensory lesions. 

An Investigation oi a “Mind-reading” Horse. — Rhine and Rhine 
(J . Abnormal and Social Psychology, 1929, 23, 449) present a study of 
Mrs. Fonda’s horse, Lady, who was reputed to have telepathic powers. 
They present in detail a number of e.xperiments that were carried on 
over a period of a year. In many of these expei'iments the controls 
were checked as carefully as is possible in such e.xperimentation. The 
controls were aimed at ruling out any ability on the part of the agent 
to signal to the percipient either eonseiously or unsconsciously, or for 
unconseious suggestions to be made by observers. They notice espe- 
cially the sleepy, rather apathetic, appearance of the horse during the 
demonstrations and the ability of the horse to move directly to the 
required object, and so forth, in the tests. The passivity of the horse, 
they state, could be deepened so much as to render her apparently 
motionless and almost asleep. She could be awakened at any time by a 
sharp command or a touch of tlie wMp and would become quiclcly a 
normal, active colt again. They conclude that their experiments are 
sufficiently well controlled to leave only an explanation of telepathic 
communication to account for the results. 


On Myasthenia Gravis.— Quebido (J. Nerv. and Ment. Bis., 1929, 
69, 522) presents a case of myasthenia gravis studied both clinically 
and pathologically. His case is quite typical, the characteristic patho- 
logic findings in the muscles being present. However, he found that 
the cellular infiltration about the smaller bloodvessels contained leuko- 
cytes, lymphocytes, plasmatic cells, fibroblasts and ripe fibrous tissue 
with traces of hemorrhage, and that the walls of the vessels runnmg 
through such foci were infiltrated witli the same types of cells. He 
offers the hypothesis that myasthema gravis is a general vascular dis- 
ease defined pathologically as a perivasculitis chronica proliferans. 
Since the pathologic preparations in his cases correspond fairly closely 
with those described by other authors he feels that in former patho- 
logic studies the authors have been misled by Weigert’s original com- 
munication regarding the presence of lymphocytes. He has compared 
his preparations with microphotographs occurring in the literatme, 
but since all of these were of low-power magnification it was impossible 
for him to determine the actual character of the cells in the foci. It tne 
hypothesis is correct he believes that it will ex-plain the great variety 
of manifestations which occur in this disease. 
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The Structural Changes of the Liver in Pernicious Anemia. A Con- 
trast Between Relapse and Remission.— Mettier {Arch. Path., 1929, 
8, 213) studied comparatively the histopathology of the liver in 20 
patients with pernicious anemia not treated with liver substance who 
died during relapse with that in 5 patients treated with liver who died 
from intercurrent disease while the anemia was in partial or complete 
remission. The most marked difference was noted in the ICupffer 
cells, which were of normal size in remission but showed pronounced 
hypertrophy during relapse. Desquamation of Kupffer cells and 
phagocytosis of erythrocytes occurred in both stages but was not more 
marked than in oHier severe anemias or in infectious diseases. Sidero- 
sis which was marked in the liver cells and moderate in the Kupffer cells 
during relapse was greatly lessened during remission. Although mega- 
loblasts occurred free in the sinusoids of the liver in the patients who 
died during a relapse, hepatic hematopoiesis was not found in any of the 
25 organs. 


Histologic Changes in the Spleen in Early Congenital Syphilis with 
Special Reference to the Origin of Anemia in this Disease. — Watson 
{Arch. Path. 1929, 8, 224) rep'orts the histologic appearance of the 
spleen in 4 cases of congenital syphilis, 3 of which presented severe 
anemia during life. The endothelial cells lining the sinusoids as well 
as the macrophages free in their lumina contained both nucleated and 
mature red blood cells in addition to large amounts of hemosiderin. 
Normoblasts were of frequent occurrence, but there were no other 
signs of myeloid metaplasia. In 2 cases examined, the anemia was 
of a regenerative type while in one the presence of bilirubinemia w’^as 
associated with an indirect van den Bergh reaction. The author 
believes that tliese observations, togetlier wifii the histologic changes in 
the spleen constitute e^^dence that the anemias were hemolytic and 
imply that the spleen plays an important role jn_ their origin. 

The Identity of Human Leprosy and Rat Leprosy. — There has been a 
very great difficulty in advancing the study of leprosy, because of not 
ha\'ing the benefit of animal experiments. The ivork of Walker 
{J- Prop. 3Ied., 1929, 3, 167) has shovTi that the microorganism of 
leprosy appears in many morphologic forms and that Hansen’s lepra 
bacterium is a tissue stage of this organism which may appear as 
coccoid, streptococcoid, diphtheroid, rod and branching filaments in 
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cultures and that it belongs to the genus Actinomyces. The author 
believes^ that human leprosy is primarily a soil infection with this 
facultative parasite, probably through wounds in the skin. The 
occurrence of a similar disease in the rat stimulated Walkee and 
Sweeney (J. Prcv. Med., 1929, 3, 325) to study this disease, and they 
liave been able to clarify many of the obscure kets relating to liuman 
leprosy. They emphasize the balanced relation existing between para- 
site and host, and their work helps to e.\plain the spontaneous decline 
of leprosy under improved economic and liygenic conditions as well as 
anticipating the appearance of sporadic cases and a number of other 
previously confusing observations. A -v^ery important part of tlieir 
evidence supporting the identity of these two diseases was the discovery 
of the high incidence of latent infections among rats, and suggests its 
probable existence in man. 
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The Distribution of Endemic Typhus (Brill’s Disease) in the United 
States.— Maxcy (U. S. Pub. Health .Rep., 1929, 43, 3084) reviews 
briefly the history of t^'phus in North America and shows that cases 
have been reported from 16 states in the period 1915-1927. None of 
the cases was traceable to importation. The cases noted above do not 
include the many from the southeastern states. Georgia alone reported 
127 cases in 1927. Generally speaking, the disease is now limited to 
the Atlantic seaboard and the Piedmont region adjacent. The report 
concludes with the following paragraph: The limitation of tliis 
disease geographically does not seem to be explained satisfactorily on 
the basis of direct person to person transfer or through the intermedia- 
tion of the louse. Some agency other than man and his own parasites 
would appear to be responsible for the preservation of the virus. This 
agency, be it insect alone, or an insect which feeds upon some host other 
than man, must be correspondingly limited in its distribution, or at least 
its capacity for acting as a vector to man must be so limited. 

Trachoma in the State's Health Program.— Mossman {U. S. Pnb. 
Health Rep., 1928, 43, 449) gives a brief historical review of trachoma 
work in the United States, pointing out that the first surveys were made 
in Kentucky and that these have been followed by curative and pro- 
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phylactic work, especially in West Virginia, Tennessee, Arkansas and 
Missouri, in all of which states the disease is particularly prevalent in 
certain sections, some communities being very heavily infected, while 
other comnaunities are free, or relatively free. The situation in Mis- 
souri has been especially emphatically demanding attention because, 
since 1922, that state furnishes financial relief to blind persons to the 
extent of $300 per year per person; about 20 per cent pensioners are 
blind as a result of trachoma, and this feature of the blindness is costing 
the state about $200,000 per year in direct payments, without consider- 
ing the economic loss in medical treatment and tlie loss of time of the 
individuals. In many communities the trachoma work is giving the 
people their first acquaintance with modern public health work of any 
sort. This leads either to tlie installation of full-time health depart- 
ment organizations, or to the amplification of the activities of organ- 
izations already in existence. The trachoma hospitals thus have four 
functions, as follows: (1) Clinical treatment of trachoma for the 
purpose of preventing damage to sight and of stopping the patient from 
being a spreader of the disease. Field surveys have shown that the 
results of treatment. (2) Study of the disease itself. We are con- 
stantly on the alert for improved methods of diagnosis and treatment. 
Although nothing revolutionary has been discovered, we believe that 
we have made substantial improvements both in accuracy of diagnosis 
and in effectiveness of treatment. (3) Education of patients in personal 
hygiene and disease prevention. Patients admitted to these hospitals 
receive careful treatment for trachoma and also instruction in personal 
hygiene, healtli, habits and general health education. They are enabled 
to go home relieved of their disease and trained to some extent at least 
to live in a clean, healtli-promoting manner. (4) Centers for field 
work. Trachoma surveys are made in the surrounding territory by the 
staffs of tire hospitals, by means of examination of school children, 
and by community clinics. During recent months it has become the 
policy to have field clinics arranged by a Public Health nurse for the 
special care of trachoma cases who have been hospitalized or who, for 
some reason or other cannot, or do not need to, be given hospital 
treatment. 


The Minimal “Chlorine Death Points” o! Bacteria. I. Vegetative 
Forms.— Tonney, Greer and Daneorth {Am. J. Ptih. Health, 1928, 
18, 1259) found that a large majority of the vegetatives types of organ- 
isms considered to be of sanitary importance in connection with water 
supplies, milk supplies, dish washing, bottle washing, and general 
disinfection, whether of intestinal or respiratory origin, are killed in a 
few seconds by ratlier small doses of free chlorin, when exposed in a 
suspension containing no organic matter or other substances that react 
with or absorb the chlorin. This was true for temperatures ranging 
from room temperature to witliin a few degrees of the freezing point of 
water. The amount of chlorin required to kill most of the intestinal 
pathogens studied under these conditions was 0.1 p.p.m., with the' 
greatest destruction of tlie organisms occurring within the first fifteen 
seconds of exposure. The same amount of ehlorine destroyed most of 
the pathogenic types of respiratory organisms tested. In each gi'oup, 
however, there were individual strains which were more resistant to. 
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chlorine than the others, requiring more tlian 0.1 p.p.m. to accomplish 
tlieir destruction. In tlie intestinal group of organisms, the most 
resistant type encountered was Bacillus coli. In tlie group of respira- 
tory origin, three strains of hemolytic streptococci, out of 24 strains 
tested, required larger quantities of free chlorin for tlieir complete 
destruction.^ All the resistant strains of ^streptococci were killed by 
0.25 p.p.m. in fifteen to thirty seconds. It is probable that tlie appar- 
ently higher resistance of tlie streptococcic strains is due to tlie larger 
number of organisms used in order to secure consistent growths. From 
the standpoint of resistance to chlorin, Bacillus coli stands out among 
the organisms tested as tlie most suitable for use as an index of the 
cflcctivencss of chlorin disinfection. The requisites of such an index 
organism are: (1) tliat it be as resistant as, or somewhat more resistant 
to, free chlorin than tlie patliogenic organisms which are to be destroyed; 
(2) that it gi’OAv readily on simple media; (3) tliat it be readity recogniz- 
able by simple routine tests. From tlie standpoint of availability, 
rapidity of growth, £fnd ready detection, Bacillus coli offers superior 
advantages as an index organism, and it is our feeling that is con- 
sistent absence in a menstruum after chlorine disinfection is valuable 
evidence of tlie destruction of tlie pathogens here studied. On the whole 
tlie e.\periments appear to furnish a satisfactory theoretical basis for 
the current practice of relying on the consistent destruction of Bacillus 
coli in water as a criterion of effectiAm chlorination, and that they may 
also justify a more general application of tlie same criterion to the 
other type phases of dilorine disinfection noiv being developed, such as 
tlie washing of milk bottles and equipment and the ivashing of dishes 
and eating utensils. 
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On the Oxidizing Power o£ Oils and Its Modifications Under the In- 
fluence of Oligodynamic and Eadioactive Agents,— Jayme R. Beueiea 
(from the Department of Pharmacology of the S. Paulo Medica 
Faculty, S. Paulo, Brazil). The oxidizing power of various vegetable, 
animal and mineral oils was determined by the following teclmique: 
5 cc. of the oil were transferred to an Erlenmeyer flask, to winch were 
also added 2 cc. of a 20 per cent solution of acetic acid and 28 cc. or 
a 10 per cent solution of potassium iodid. This mixture was violent y 
shaken for a few minutes and allowed to stand in a dark closet tor 
tn^enty-four hours, at the end of which time the free lodin was deter; 
mined, using a -5^ solution of sodium thiosulphate in presence of starcti. 
The results were expressed in terms of cubic centimeters of tlie tmo- 
sulphate solution used. 
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It was found that mineral oils are devoid of any natural oxidizing 
•power. In regard to the vegetable and mineral oils, they presented 
enormous variations, not only among the different species, but also 
among the' specimens of the same species. This may be due to the 
different methods employed in their preparation and, in all probability, 
to their adulteration for commercial purposes. 

One specimen of almond oil (Escoffier Eils — Grasse, Erance) showed 
a very high oxidizing power (2.3 cc. of thiosulphate solution), while a 
specimen of castor oil (Carlo Erba— Milan, Italy) did not show any 
power at all. 

Under the action of silver (porcelain rings covered on the outside and 
inside with a coat of metallic silver) both the almond oil and the cotton- 
seed oil showed alternate phases of reduction and opdation, that is 
their oxidizing power was periodically decreased and increased during 
the exposure to the action of silver. Practically the same results were 
obtained with paraffin oil and distilled water, which have no natural 
oxidizing power. In this case both these two substances acquired 
oxidizing power which showed then the same fluctuations spoken of 
before. 

Under the action of “radia” (an emanogenic substance used to radio- 
activate drinking water) similar results were observed. 

The relationship between the oxidizing power and the antirachitic 
potency of certain oils which has been previously shown by several 
investigators in connection with ultraviolet irradiation, suggests that 
experiments must be done in order to determine whether the oligody- 
namic and radioactive agents are also able to increase the antirachitic 
potency of the oils or not. This will be done in futtme experiments. 


Kelation of Monocytes of the Blood to the Tissue Macrophages. — 
Eliot R. Clakk and Eleanor Linton Clark (from the Laboratory 
of Anatomy, University of Pennsylvania). A portion of the life liistory 
and many of the morphologic characteristics and reactive powers of the 
tissue macrophages have been studied by observation, with highest 
microscopic magnifications, of living cells in the transparent tails of 
Amphibian larvie. Individual cells were followed by uninterrupted 
observations of four to thirty-six hours’ duration. 

The differentiation of early mononuclear wandering cells from a 
strand of primitive mesoderm located just ventral to the developing 
notochord was followed in Axolotl larvse, at a stage before the first 
appearance of vascular endothelium or of blood cells in the tail. .The 
change of such early wandering cells, folloiving phagocytosis of various 
substances, into typical large pigmented macrophages was observed. 

The tissue macrophages were found to be actively migratory and 
exceeding phagocytic and to undergo amazing transformations in shape 
and size. Macrophages were also found to be the most resistant cells 
present in tlie re^on studied. They were never seen to die even in 
cases of degeneration of or of injury to large surrounding areas, involving 
all other types of cells present. 

The permanent transformation of macrophages into any other form 
of blood or tissue cell was never observed. 

^ When small amounts of cream were injected into tlie extravascular 
tissue of tlie tail t^-pical pigmented macrophages migrated toward the 
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injected globules aiuJ actively engulfed tiicm. In atidition, smaller, 
dear mononuclears moved directly toward the injected cream and joined 
the macropliages in tlic active pliagocylosis of the globules. Cells 
filled with crejim globules remained near the injeetion site for several 
days, during Avhich time the ingested globules became smaller and the 
cells became more pigmented. After several days all of the cells of 
the group were similar in appearance, that is, they all resembled typical 
macrophages. 

Larger injections of cream into tlie tissue stimulated the migration 
of leukocytes from the ^'essel. Monocytes then ivandered toward the 
cream globules and joined the macrophages and clear mononuclears 
from the tissues in ingesting the cream, Polymorphonuclears and 
lymphocytes migi’atcd also, hut their reaction toward the cream was so 
slight as to be negligible. 

In order to distinguish positively between cells which liave migrated 
from the blood and cells from the tissue carmin granules were injected 
into the blood stream and their phagocytosis by monocytes was followed 
in the li^^ng. Circulating monocytes retained the carmin for two weeks 
or longer. Using tadpoles wliose circulating monocytes were marked 
with carmin, cream was then injected into the outside tissue in amounts 
sufficient to stimulate emigration from the vessels. 

In addition to migration toward the injected cream of (unmarked) 
macrophages and clear mononuclears from the tissues, carmin-contain- 
ing monocytes were seen to migrate from the bloodvessels toward the 
cream and to take part in its phagocytosis. The carmin-marked cells 
were followed for two weeks and were found to display all the properties 
of appearance, movement and phagocytic powers characteristic of 
typical macrophages. 

From these experiments it appears . that the monocyte and the 
macrophage are two phases of the same cell, and that after the first 
differentiation of early tissue mononuclears, the supply of tissue macro- 
phages is added to by the migi-ation of monocy^tes from the blood 
stream. 

Regarding the source of the monocytes in the blood, our observations 
supply no data. No proliferation of endothelium to form free cells 
was seen. 


The Influence of Irradiated Ergosterol on Thyrroparathyroidectomized 
Dogs. — J. H. Jones, M. Rapoport and H. Hodes (from tlie Depart- 
ment of Physiologic Chemistry, School of Medicine, Uiiiversity or 
Pennsylvania). It has been demonstrated^ that dogs given a preopera- 
tive treatment of cod-liver oil live for several weeks after the remova 
of the parathyroid glands, although the level of serum calcium be lov . 
This is unusual, as dogs from which the parathyroids have been remove 
usually die within two to five days following the operation. Unpub- 
lished data show that irradiated ergosterol acts in a similar manner. 
Hess, Weinstock and Rivldn^ and Greenwald and Gross® ha\e l epor e 
negative results from the administration of large doses of eigos er 
after the glands have been removed. Any postoperative treatment 
must of necessity act rapidly if it is to prevent the death of an ammai. 
which Tv^ould otherwise die in a few days. On tlie, other nan ' 
length of life is increased by treatment before operation, the chances. 
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for beneficial postoperative treatment are enhanced. With this in 
mind dogs were given treatments with ergosterol before operation. 
After the concentration of calcium fell to a low level following the 
removal of the glands ergosterol was again given in large amounts. 
Brief description of the experiments follows: Thi-ee dogs were given 
from 10 to 20 mg. of irradiated ergosterol daily for varying periods of 
time before the removal of the glands. The treatment was discontinued 
at the time of the operation. The concentration of serum calcium 
gradually fell until it reached 5.37, 6.01 and 7.34 mg. per 100 cc., respec- 
tively. At these points ergosterol was given in quantities of 50 mg, 
daily. The calcium rose to 20.1, 17.75 and 15.75 in two, fourteen and 
three days respectively. 

Having received such striking results with these animals, it was 
thought advisable to try the postoperative effect of ergosterol on 
animals which received no treatment before operation. The para- 
thyroids were removed from 4 dogs which received no preoperative 
treatment. The concentration of calcium fell within two days to 5.78, 
5.45, 5.85 and 7.16 respectively. The first 3 developed tetany and 
were given milk in addition to 50 mg. of ergosterol daily. The first dog 
of this series vomited everything that was given and died on the ninth 
day after operation. The serum calcium on the seventh day was 5.78. 
The other 2 that were given milk retained it and in a few days began to 
eat the regular ration, at which time the milk was discontinued. The 
serum calcium of these two dogs increased to 17.6 in ten days and 
47.27 in fourteen days respectively. Fifty milligrams of ergosterol were 
given daily to the remaining dog, starting with a calcium level of 7.16. 
No milk Avas given tliis animal. On the fourteenth day the calcium 
Avas 21.6. 

Hemoglobin determinations shoAved no marked change in blood con- 
centration. The inorganic phosphorus Avas also folloAved Avithout any 
noteAvorthy results, except in the case of the dog A\uth the extremely 
high calcium. When the calcium concentration Avas highest the 
phosphorus AA^as 19.05 mg. per 100 cc. of serum. These experiments 
AA'^ould indicate that ergosterol does not cause the increase in calcium 
of the blood by stimulating the parathyroid glands. 
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Some In Vivo Uterine Responses in the Unanesthetized Rabbit.— 
S. H. hi. Reynolds (from the Department of Physiology, UniA^ersity 
of Pennsylvania and the University of Chicago). Despite the many 
.studies of uterine actiAuty heretofore reported, none haA’e been made 
in I'iro in the unanesthetized chronic animal under conditions such 
that graphic records of the actiA'ity might be obtained. At the sug- 
gestion of Dr. hi. H. Friedman, this was undertaken. A uterine fistula 
Avas inadc aseptically in a nonpregnant rabbit doe by transection of the 
vagina 1 to l l cm. beloAV the uterovaginal junction. The intact orifices 
of the uteri Avere then passed through a stab incision to the exterior 
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in the lower left abdomen. Records of uterine activity can be obtained 
from time to time in such preparations. Por recording, an air-water 
system, consisting of a water-distended balloon eonnected tlirough an 
adjustable reservoir to a Brodie bellows, is employed. While the 
unanesthetized animal is secured in a supine position, the balloon is 
placed to 5 cm. wdthin the uterine cavity, and from this records are 
obtained. Studies on several animals, extending from April to August, 
inclusive, show tliat there are marked variations in the type of actiwty 
obtained from time to time in the same animal. Thus, the uterus may 
be relatively quiescent; then witliin the space of several weeks it may 
exhibit a large rhythmical type of acti\’ity, wdiile in a few weeks more 
the uterus may be inactiAm. It is possible that this change may be 
associated with variations in the sex cycle, but this was not tested. 
When pituitrin is intravenously injected an initial tetanus immediately 
follows Avhich lasts tliree to live minutes. A period of inaciimiy, lasting 
from three to ten minutes, follows this. On the other hand, when pito- 
cin (oxytocin) is injected there is no period of inactivity follom’ng the 
initial tetanus. If one administers pituitrin or pitocin at a time when 
the uterus is not spontaneously active, the uterus is refractory to the 
drugs, and responds only feebly. This is not the case in the excised 
uterine strip. EAmn though the fistula response may be small, never- 
theless, it is characteristic for the two drugs respectively, as described 
aboAm. The extent to AAdiich these results on tlie nongraAnd uterus may 
apply to the gi-avid uterus has not been determined, hence their appli- 
cabilitj'’ to the clinical use of these drugs cannot yet be estimated. 
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SOME PEESENT-DAY CONCEPTS IN NEPHRITIS.* 

By Herman Elwyn, M.D., 

ASSISTANT VISITING PHYSICIAN, GOUVERNEUR HOSPITAL, NEW YORK CITY. 

Introduction. Our understanding of Bright’s disease has under- 
gone considerable change in recent years. Many things have 
helped to produce this change. Not the least amongst these is a 
better knowledge of the normal functions of the kidneys, to the 
development of which so much has been added by the methods 
devised by Prof. A. N. Ricliards of this University. Chemical 
studies of the blood and the body fluids, detailed histologic studies 
of diseased kidneys, the routine use of the blood-pressure machine 
and the ophthalmoscope, have added to our understanding of the 
kidneys, and master clinicians have taught us how to correlate 
histologic changes in the kidneys with symptoms which are the 
exjjression of abnormal function. As a result, we have got away 
from old concepts current among clinicians of the older generation. 
We do not speak now of chronic parenchymatous nephritis and of 
chronic interstitial nephritis, the latter of which, as some one has 
said, is neither interstitial nor nephritis. Especially, we have 
drawn away from the clinical use of purely gross anatomic descrip- 
tions. We do not care now whether a kidney is Avhite or red, large 
or small. Instead we have developed ncAV concepts, and it is the 
meaning of some of these newer concepts that I want to discuss: 
The concept of renal insufficiency, Avhat Ave mean by uremia, bj' 
nephrosis, especially lipoid nephrosis, and the concept of malignant 
renal sclerosis. 

* Ro.nd Ixjforc tlio Piersol An.-itomical Society of the University of Pennsylvania, 
Deccnilxir 7, 102S. 
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I. Renal InBuf&ciency. Insufficiency of an Organ, We say an 
organ is insujfEcient when it is unable to perform tlie function for 
wliicli it exists, in a complete manner. We speak of myocardial 
insulBciency, of liver insufficiency, as we speak of renal insufficiency. 
An organ performs its functions under a variety of conditions. The 
normal heart supplies the necessary amount of blood to maintain 
an adequate flow through the capillaries when the individual is at 
rest and wlien he is performing heavy work. If the heart is unable 
to supply a sufficient amount of blood when the individual is resting, 
we say that the heart is totallj’’ or raarkedlj'^ insufficient. If the 
heart supplies the necessary amount of blood when the person is 
resting but is unable to supply it when he is doing work, we say 
that the heart is relatively insufficient, or insufficient to a certain 
degree. We measure in a rough manner the degree of insufficiency 
by the difference between that which we know a normal heart can 
do and that which the particular heart under observation is actu- 
ally accomplishing. To be able to measure this difference we must 
know the limitations of tlie normal heart and the maximum capaci- 
ties which it possesses. 

Similarly with the kidnej'^s. If we are to estimate the degree of 
inability on the part of the Iddneys to function properly^ we must 
Icnow what the normal kidneys can do. Frerichs, who was the 
greatest clinical teacher of his time, prefaced his book on Bright’s 
disease with the motto taken from Marshall Hall : “ To become good 
and enlightened practitioners, we must become able pli3''siologists.” 

T/ie Function of the Kidneys. The Iddneys are the chief excretory 
organs of the body. As such it is their chief function to excrete the 
waste substances of metabolism, which cannot, like carbon dioxid, 
be excreted through the lungs, and which are not excreted through 
the intestinal tract. These are the waste substances of protein 
metabolism, namely, urea, uric acid and creatinin. T/ie excretion 
of these substances is one of the functions of the kidneys. Another 
function is to play a part in certain of the regulatory mechanisms 
in the economy of the organism. The organism attempts to main- 
tain constant values for tliose substances which it needs in its 
economy, and for those processes to which it has become adapted 
in phylogenetic development. In the words of Claude Bernard, it 
attempts to maintain a constant internal milieu in contrast to ine 
ever-changing external milieu. A part of this internal milieu is a 
constant water content of the organism, especially of the bioo , 
which the organism attempts to maintain by means of a regulatory 
mechanism. This mechanism has for its effector organs the water 
depots of the body, chief of which are the skin and the muscles, and 
the Iddneys which excrete the water. A large amount of wa ei 
when taken into the alimentary tract is soon absorbed from tnere 
into the blood stream. The blood is diluted temporarily and tne 
water soon passes into the water depots, from where it is gradually 
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retiirned to the blood stream. Within one-half to three-quarters 
of an hour after the intake of the water, the kidneys begin to elimi- 
nate the excess of the ingested water. This whole mechanism is 
presided over by a regulatory center, and sufficient evidence is 
accumulating for the definite localization of this center in the 
hypothalamic region of the brain. The studies of Marx and of 
Siebeck have shown that the curve representing the dilution of the 
blood following the intake of water is the same whether 1000 cc. 
or only 50 cc. have been taken. Marx found that the curve of 
blood dilution can be obtained wdthout the drinking of water when 
a susceptible person is in a hypnotic trance, simply by suggestion 
that the person is drinldng water.^ 

The function of the kidneys as part of this mechanism for water 
regulation is to excrete the excess of water presented to it by the 
blood stream. But, when the water of the organism, especially of 
the blood, is in danger of being diminished below the normal limit, 
it is also the function of the kidneys to reduce its excretion to the 
very minimum necessary to keep the waste substances in solution. 

A third function which the kidneys exercise is in helping to main- 
tain the normal acid-base balance in the internal milieu. For the 
maintenance of this balance there are other mechanisms in the 
body, and the Iddneys add their help. When an excess of acid is 
present in the body thej'" retain base by the excretion of acid phos- 
phate. It is possible that ammonium, which the organism makes 
use of to neutralize acid, is formed in the Iddneys themselves. 

The Maximal Capacity of the Kidneys. Of these tlu’ee functions, 
namely, the removal of the waste substances of protein metabolism, 
the regulation of the water content of the blood and the regulation 
of the acid-base balance in the body, the second one mentioned, that 
of water regulation, is the most sensitive function. The Iddnej^s 
react very quicldy to any disturbance in w'ater regulation. When- 
ever water is being lost from the blood stream by other channels the 
excretion of water tlwough the kidneys is diminished to an extreme 
degree, although the waste substances accumulate in the blood.- 
Thus, it is this function of water excretion which can most easily 
be made use of to estimate what the functional abilities of the 
Iddneys are. 

^ The largest amount of water which the kidneys can excrete con- 
tinuously is probably very diffieult to estimate. Cushnj’ puts it 
at 1 liter an hour. ^ Cases of diabetes insipidus, in which 20 liters 
of m-ine have been eliminated in one day, have been reported. Cases 
in which 12 liters a day are excreted are more frequent. We can, 
therefore, say that the elimination of 1 liter of water in two hours is 
within the functional capacity of the normal kidneys. Althougli 
this is probably not the maximal ability of the kidneys,' we may make 
use of it as such, and we may rightfully assume that normal kidneys 
are able to eliminate tliis amount in the time mentioned. It is" a 
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matter of frequent observation at the present time that in normal 
individuals the intake of 1 liter of water is followed within two and 
a half to three liours by its elimination, and diuresis begins one-half 
to three-quarters of an hour after the intake. The functional ability 
of the kidneys to excrete prompt!}' an excess of water has been made 
use of in the so-called water test of Volhard: 1500 cc, or, better 
still, 1000 cc. are taken on an empty stomach and the time of its 
elimination observed. We expect it to be completely eliminated 
in two and a half to three and a half hours. Tins is what we 
assume, in a practical way, to be the maximal limit of what the 
normal kidneys can do in regard to their most sensitive function in 
one direction. 

In another direction, in preventing the elimination of water when 
the water content in the blood threatens to be reduced, the kidneys 
are equally efficient. The non-elimination of water may go on to 
complete suppression of urine when there is extreme loss of wafer 
through other channels, such as occurs in cholera. Wiien this 
occurs the waste substances are not elimina'ted from the blood. 


Ordinaril}', however, starting Y-itli the normal water content of the 
organism, when water is witlilield for twenty-four hours, the waste 
substances in the blood are excreted completel}', but in as little 
water as is necessary to keep them in solution. This is familiar 
to us in the concentrated urine observed normall}'’ when we sweat 
a good deal and do not drink sufficient wmter to make up for the 
loss, and in the concentrated mane in fever. The degree of con- 
centration has its limits, and as we measure the concentration by 
the specific gravitj' of the urine this limit is easily ascertainable. 
In fact, we loiow that in the protein and sugar-free urine the specific 
gravity rarely reaches above 1030 to 1036. In practice, we take 
these figures on the e.xpression of tlie maximal ability of the kidneys 
to conserve water for the organism and still excrete completely the 


waste substances of protein metabolism. 

We have then, as the expression of the maximal capacities of the 
normal kidneys, the ability to excrete a gi%’en amount of water m 
a certain limited period; their ability to conserve water for the 
organism by excreting the waste substances in a definitely concen- 


trated form. . • f -r 

The marmer in which the kidneys perform this function is familiar 
to us. In the arterial system of the kidneys there is interpolated 
an enormous capillary surface in a verj' compact form— the glom- 
eruli. As the blood passes over this capillary surface, a de-pro- 
teinized solution containing the other constituents _ of the blood 
plasma passes through these capillaries and their covering membrane 
of Bowman’s capsule. In addition to the blood pr^sure, wmicH 
helps to separate this solution from the proteins of the blood plasma, 
its passage through the glomerular membrane follows, in all proba- 
bility, tliose laws wffiieh govern the passage of solutions tJirougn 
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any living membrane of many layers, laws which have recently been 
studied by Wertheimer in Abderhalden’s laboratory, and by others. 
The passage of such solutions through living membranes is evidently 
different from filtration and diffusion through a dead membrane. ^ 

This enormous capillary surface is obviously not always open in 
its entirety for the passage of blood over it. For, if we assume that 
all the capillaries of the glomeruli are open when the Iddneys are 
excreting | liter per hour, it is evident that they cannot also all be 
open when the kidneys are excreting only J liter in twelve hours. 
The fact that only a limited number of capillaries are open at one 
time, and that the number of open capillaries is dependent upon 
the amount of water which the kidneys have to excrete, has been 
demonstrated by Professor Richards. The ability of the kidneys 
to vary the number of active glomeruli, and of active capillaries in 
a single glomerulus, explains their ability to adapt themselves to 
all the changes which tlrreaten the water content of the organism 
and especially of the blood. 

When the protein-free solution has passed out of the arterial 
system, it again passes over an enormous surface— the lumen of the 
convoluted tubules, the cells of which abstract and absorb those 
substances which the organism needs in its economj^, namely, water, 
sugar, salt and base. The longer the solution remains in contact 
with the cells of the tubules, the more water will be absorbed and 
the more concentrated is the final product. The loop of Henle 
acts as a pressure reservoir which serves to keep the solution in 
contact with the cells for a longer period. The greater the amount 
of the protein-free solution passing through the glomerular capil- 
laries, the greater will be the flood coming down the tubules, the 
smaller will be the amount absorbed by the cells of these tubules. 
With a smaller amount coming down, the fluid moves with less 
speed, more water is abstracted and the final product is more con- 
centrated. The ability of the kidneys to concentrate the urine to 
a maximum degree is, therefore, dependent (1) on the glomeruli 
which limit the amount of fluid passing through tlieir capillaries, 
and (2) upon the maximal absorption by the cells of the convoluted 
tubules. 

So far we have spoken of the maximal ability of the lddne 3 ^s as 
exjM-essed in its most sensitive function, that of helping to maintain 
the volume and water content of the blood within normal limits. 
What is the minimum which is required of the kidnej’s? 

7'hc Mhnmim licqnircd of the Kidneys. In their function to 
help maintain the blood volume, the kidne.ys constitute one of manj^ 
organs. In the excretion of the waste substances of protein metab- 
olism the kidneys alone are concerned, for the excretion of urea 
tlirough the skin is minimal and of no practical importance. We 
must, tlierefore, demand of the kidneys that they excrete under all 
possible conditions these waste substances, urea, uric acid, creatinin 
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and perhaps some undetermined substances M'])icli make up the 
rest of tlie undetermined portion of tlie total nonprotein nitrogen 
of the blood. TJiis is the minimum which the kidney's must do. 
The normal kidne 3 ’’S have no difficulty in e.x'creting these substances 
even with a maximal protein intake, and even the ingestion of large 
amounts of urea is quicldy followed by their elimination. 

When is the minimal limit reached? How much kidney substance 
can be lost or destroyed, and the rest of the kidneys still lie able to 
excrete the waste substances of protein metabolism from the blood? 
The factor of safety varies Yntli the individual organ, and it has 
been shown experimentally on animals that with the removal of 
almost two-thirds of kidney substance, the rest is still able to excrete 
all of the waste substances from the blood. When more Iddney 
substance is destroyed the waste substances cannot be excreted and 
accumulate in the blood. 

Renal hmiffwicncy . Our understanding, then, of normally and 
sufficiently functioning kidneys is, that the Iddneys are able to 
excrete an excess of water in a certain minimum period of time; 
that they are able to concentrate the urine to a certain maximum 
degree; that they are able to eliminate the waste substances under 
all possible conditions of protein intake. The Iddneys are insuffi- 
cient when they are unable to do this, that is, when thej'^ are unable 
to concentrate the mine to a certain maximum degree; when they are 
unable to excrete the waste substances under all possible conditions. 

The function of excreting the waste substances, being the minimal 
requirement for the normal functiom'ng of tlie kidneys, is last to 
diminish. When this function is lost to a degree where, with the 
intake of a minimum amount of protein necessary to replace the 
wear and tear of the body, the waste substances are not eliminated, 
the Iddneys are totally or completel}^ or absolutelj’’ insufficient. 
The evidence and the measure of this absolute insufficiency is the 
amount of the waste substances, namely, the total nonprotein 
nitrogen, and the mea, uric acid and creatinin, in the blood. 

Between the normally functioning kidnej'^s and the absolutely 
insufficient kidneys indicating the destruction of at least two-thirds 
of functioning substance, there is a wide field. All grades of pro- 
longation of water excretion above the minimum requirements and 
all grades of diminution in the ability of the kidneys to concentrate 
the mine occm with Iddneys which are still able to excrete the waste 
substances of protein metabolism. We speak of such kidnej’^s as 
being relatively insufficient or insufficient to a certain degree, and 
we use especially the maximum concentration of the mine to 
designate the degree of renal insufficiency. A^Tien the highest 
specific gravity of the mine cannot go above 1018 we know that the 
ladneys are insufficient to that degree, although the waste substances 
are completely eliminated. 

Relative renal insufficiency is thus dependent upon the exclusion 
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of a certain number of gloiDeruH and of tubules from the functioning 
part of the kidneys. As this functioning part, the number of active 
glomeruli and tubules, becomes smaller and smaller, the elimination 
time of an excess of water becomes longer, and the ability to con- 
centrate as measured by the specific gravity of the urine becomes 
less and less. When total insufiiciency is reached the ability to 
concentrate has reached its lowest ebb. The specific gravity of the 
urine then remains fixed at about 1010 or 1012, and the molecular 
concentration of tlie urine is practically the same as that of the 
protein-free blood plasma. 

Such is our present conception of renal insufficiency, relative and 
absolute. Aside from the chemical examination of the blood, the 
tests for determining renal insufficiency and its extent are very 
simple indeed, namely, the water and the concentration tests. 

When do we find renal insufficiency? In its typical form we 
find it whenever there is a gradual destruction of glomeruli, and 
secondary to this the loss of the corresponding tubules. This is the 
case in chronic glomerulonephritis and in certain cases of diseases 
of the arteries and arterioles in the kidneys. We can follow here 
the gradual progress of relative insufficiency into absolute insuffi- 
ciency of the kidneys. Renal insufficiency is, of course, also found 
in extensive destruction of the kidneys due to the so-called surgical 
diseases of the kidneys. We also find renal insufficiency whenever 
the blood plasma is prevented from reaching the filtering membrane 
in the glomeruli. This occurs: (1) In acute diffuse glomerulo- 
nephritis, where the glomeruli are filled with a cellular exudate 
which prevents the blood from passing thi’ough their capillaries in 
sufficient amount; (2) with a general contraction of the small arteries 
and arterioles in the Iddneys, such as occm-s in reflex anuria from a 
stone in the ureter, and in some cases of lead poisoning; (3) when- 
ever water is diverted from the blood stream into other channels 
in large amounts, and the organism attempts to conserve its water 
by shutting the glomerular capillaries. This occurs in cholera, 
when water is lost from the body through the alimentarj'" tract. 
It also occurs in high intestinal obstruction, where through the loss 
of water by vomiting and because of the paralysis of the splanchnic 
circulation, the water content of the blood threatens to become 
diminished. In such cases there is an increase in the waste sub- 
stances in the blood, although the glomeruli are not diseased, but 
because the blood plasma is prevented from reaching the glomerular 
membrane tlirough which the water must pass. In bichlorid of 
mercury poisoning there is often anuria, and with it there is, of 
course, renal insufficiency and the accumulation of waste substances 
in the blood. Here the glomeruli are not inflamed but are markedly 
congested, and it may be assumed that the mercmy which like all 
heavy metals is a capillary poison has injured tlie glomerular 
capillaries to such a degree that they have lost their contractile 
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power. Tlie blood passing tlu-ongli tliese capillaries passively 
dilates them, ruptures' some of their walls, chokes most of them, so 
that blood circulation in the glomeruli soon ceases and glomerular 
filtration becomes impossible. 

So much for the concept of renal insufficiency. 

II. Uremia. Another concept in connection with diseases of the 
kidne.ys in uremia. Our conception of uremia has undergone con- 
siderable change in recent years, mainly as a result of the applica- 
tion of chemical studies of the blood and of routine blood-pressure 
examinations to clinical medicine. Tlic term uremia literally means 
an increase of urea in the blood, and the earliest observers after 
Bright who found an increase of urea in the blood assumed that the 
clinical symptoms of uremia were due to this increase. It was found, 
however, that symptoms, especially of the central nervous system, 
occurred in Bright’s disease whether urea was increased in the blood 
or not, and so the hunt began for some substance, the presence of 
which would explain the occurrence of all the various symptoms 
usually connected with the terra uremia. Nearly all the various 
constituents of the blood plasma and of the urine were successively 
held responsible— urea, ammonium carbonate, uric acid, potassium 
salts, other salts, creatinin, various hypothetical organic substances, 
acid substances and man}" others. Even recently, a toxic base, 
which causes convulsions in guinea pigs, was held to be the causative 
agent of uremia. 

It probabl}" would have been better for the concept of uremia 
if the original assumption that the symptoms are caused by the 
retention of urea in the blood would have been adhered to. One of 
the reasons for rejection had been that many investigators had 
injected urea into the blood stream of animals and had found that 
it was quickl}" excreted without producing any symptoms. It seems 
laughable to us when we read that conclusions were drawn from 
the injection of 3 or 4 gm., even when injected after the extirpation 
of one kidney. At the present time 30 to 50 gm. of urea and even 
more are given by some clinicians in the treatment of edema without 
producing any symptoms and with the prompt elimination of the 
injected urea. Hence it is even now generall}" assumed that urea 
cannot be the substance causing uremic poisoning, since the ingestion 
even of large quantities does not cause any harm. This is true in' 
persons with normal kidneys, but is it also true of the concentrations 
of urea found in the blood in the terminal stage of neplwitis? 

The Occurrence of Convulsions in Nephritis. The question, there- 
fore, which arises in the observation of cases of Bright’s disease is: 
'\^diy do certain symptoms, coma and convulsions, occur in some 
cases of Bright’s disease, whether the waste substances in the blood 
are increased or not, and why do they not occur in others in which 
the waste substances are also increased? In cases of anuria from 
obstruction of both ureters, in which all the urinary substances are 
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retained in the body, convulsions are uncommon and are not part 
of the clinical picture, and for many days the patient may not show 
any symptoms of poisoning. 

Here the chemical studies of the blood, blood-pressure determina- 
tions and the observation of the retinal arteries in cases of nepluitis 
have come to our help. We have definitely learned that convul- 
sions do not belong to the clinical picture of poisoning by the waste 
substances, as in complete anuria. We have also learned that 
convulsions in nephritis are always preceded bj'' a sudden rise in 
blood pressure; that accompanying the increase in blood pressure 
there is an arterial contraction which may be general, but which 
certainly occurs in the brain; that, as evidence for the occurrence 
of the arterial contraction in the brain we have the narrowed 
arteries in the retina which we can observe directly. We have 
learned that such a sudden increase in blood pressure, which is 
followed by tonic and clonic convulsions, or equivalent phenomena, 
such as sudden blindness and various forms of temporary paralysis 
or paresis, occur especially in the course of acute diffuse glomerulo- 
nephritis, or in the course of chronic hj^pertension, whether there is 
an increase in the waste substances of the blood or not. Ascoli, 
Strauss, and especially Volhard, have taught us to separate these 
convulsive seizures from true uremia. Even the name convulsive 
uremia should be abandoned and it is much better to speak simply 
of convulsions occurring in the course of acute or chronic nephritis. 

True Uremia. With the separation of the convulsive phenomena 
from the clinical concept of m’emia, there remain the symptoms 
which we connect with the retention of the Avaste substances in the 
blood, true uremia. We best gain an understanding of uremia when 
we follow the progress of absolute renal insuflSciencj’’ in the course 
of chronic nepliritis. 

What strikes om notice at first in folloAving a case of slowly 
progressive renal insufficiency is the pallor of the patient, as the 
basis for which there is a real moderately severe anemia. There is 
nothing specific in this anemia, but it commonlj'' precedes the other 
symptoms and is of diagnostic value in calling attention to the 
possible presence of renal insufficiency. The anemia probably 
expresses a diminution in the regenerative powers of the hemopoietic 
apparatus. 

As the waste substances in the blood increase in amount, the 
urea nitrogen whieh ordinarily forms about half of the total non- 
protein nitrogen, noAV constitutes about 70 per cent. When the 
total nonprotein nitrogen in the blood reaehes to about 100 mg. 
per 100 ee., all the tissues of the body contain a large amount of 
urea. The other waste substances in the blood, namely, uric acid 
and creatinin, are present in comparatively small amounts as com- 
pared to urea, and we can, therefore, neglect them as factors in the 
causation of uremic symptoms. The urea which diffuses easily 
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everj^vhere is present in ever.y organ in excessive amounts. We 
now begin to notice symptoms due to tlie excretion of urea into 
the gastrointestinal tract. The presence of urea in the salivary 
glands leads to its excretion into the mouth, to its decomposition 
with the formation there of ammonium and to the odor of urine from 
the mouth. This leads to the presence of a disagreeable taste in 
the mouth, a coated tongue and anorexia. The presence of urea 
in the glands of the stomach leads to its excretion there, to the irri- 
tation of the mucous membrane of the stomach and to nausea and 
vomiting. The presence of urea in the glands of the intestinal tract 
leads to its excretion there, to the irritation of the intestinal mucous 
membrane, to diarrhea and to the formation of ulcers in the intestinal 
tract. 

Increased excretion of urea through the skin also occurs, and 
itching is a frequent symptom, as is also an occasional dermatitis. 

The gastrointestinal symptoms are frequently the only ones for 
a long period. As the urea nitrogen in the blood increases still 
more, all the organs in the body are practically saturated with urea. 
We now begin to notice the essential phenomena of true uremia, the 
symptoms due to retention of the waste substances in the tissues 
and organs, namely: (1) A gradually increasing narcosis, fatigue, 
drowsiness, stupor and eventually coma; (2) an increased irritability 
of the muscles, characterized by twitching of the muscles, tendon 
jumping and choreiform movements; (3) the gradual development 
of slow and deep breathing. Convulsions are not part of this picture, 
altliough convulsions do occasionally occur before death. 

The slow and deep breathing is a phenomenon familiar to us. 
We recognize it as the breathing which we find in diabetic acidosis, 
and it is known by the name of its discoverer, Kussmaul. When we 
now examine the blood for its carbon dioxid content we find this 
to be reduced. There is a loss of alkali reserve. We know then 
that the third funetion of the kidneys, that of helping to maintain 
the acid-base balance in the body, has been lost. The kidneys are 
unable to excrete the fixed aeids, and the retained acid phosphate 
deprives the bicarbonate of its base. 

For the other two sets of symptoms, the mixture of nareosis and 
of muscular irritability, there is no definite and accepted explanation. 
Investigators are still looking for some mysterious poison. It 
seems to me tliat both of these sets of sjonptoms can be explained 
by the presence in the tissues of the enormous amount of urea. 
We must remember that, although urea is a harmless substance 
when it can be excreted within a short time, its continued presence 
in the tissues in such concentration as found in chronic uremia is an 
entirely different thing, and probably not at all harmless. Urea 
is knovm to have a narcotic effect on the central nervous system and 
derivatives of urea are made use of to produce narcosis in animals. 
In an experiment with some other object in mind, Gabbe found that 
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tbe presence of an increased amount of urea in a muscle caused aii 
increased irritability of the muscle. 

Experimentally, the problem has been attacked by the injection 
of urea into the blood stream of animals. Large quantities are 
necessary if the concentration in the blood is to remain high, and 
with normal Iddneys it can only remain so for a short period. 
Among others, Leiter found that symptoms similar to uremia, 
although more violent, were produced by the injection of large 
amounts of urea in the blood. These experiments are, of course, 
not sufficient to settle this question. I think the point of attack 
must be a little different. In the experiment the Iddney tissue 
should be removed to the extent where retention of the waste sub- 
stances in the blood is just avoided. This should then be followed 
by the injection of urea into the blood stream and its concentration 
there should be maintained for a long time at a level corresponding 
to the figm’es found in uremia in man. Such experiments may 
eventually solve tliis problem. 

In our present understanding of uremia there are thus involved 
two distinct concepts: One, which explains the appearance of 
convulsions and equivalent phenomena as the result of sudden 
arterial contraction in the brain, and occurring as an incident in 
the course of neplu’itis; the other, which explains the phenomena 
of true uremia as a result of the retention of the waste substances, 
chief of which is mea, in the blood. It is my own firm conviction 
that the phenomena of brain narcosis and increased muscular 
irritability are the result of poisoning by the large amounts of urea 
remaining for long periods of time in the respective organs. 

III. Nephrosis and Lipoid Nephrosis. Another concept current at 
the present time is that of neplirosis, especially lipoid nephrosis. 
The term nephrosis is an unfortunate one, because it stands for two 
concepts, a pathological and a clinical. The term was first intro- 
duced by Muller, in 1905, to designate tubular degeneration in 
contradistinction to neplnritis or glomerular inflammation. At that 
time it was not possible to separate clinically these two classes of 
kidney diseases. The term neplirosis does not appear again in the 
literature until Volhard and Fahr made use of it in their monograph 
in 1914. From then on it is current both clinically and pathologically 

Volhard, who is a master mind in this field, clearly recognized the 
connection between glomerular inflammation and the accompanying 
clinical phenomena of hematuria, increase in blood pressure and 
renal insufficienc 5 \ It was, therefore, necessary for him to separate 
those cases in which inflammation of the glomeruli is not found, 
but which present clinical evidence of renal disease, such as albu- 
minuria and edema. Volhard used the term nephrosis for this 
group of cases. It was a very mixed group, and the pathologic 
changes found in the kidneys included all the forms of tubular 
degeneration, albuminoid, hyalin, fatty, lipoid and amyloid degen- 
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eration and necrosis of the tubules sucli as is found in bichlorid of 
mercury poisoning, all without any histologic evidence of inflam- 
mation in the glomeruli. Fahr, the pathologist, used the term 
nephrosis to include all these forms of degeneration and also necrosis. 

It is obvious that as a pathologic concept the term nephrosis is 
not as good as the term tubular degeneration. Also, neerosis is 
really not degeneration, so that both Fahr and Volhard spoke of 
specially characterized nephrosis, necrotizing nephrosis. The terra 
nephrosis, however, has come to stay and when used in the patho- 
logic sense as including various forms of degeneration or necrosis 
which are found histologicallv, we have no fault to find with it. 
It is quite another thing when we attempt to correlate all these 
forms of degeneration with clinical pictures. In febrile diseases we 
often find clinically a mild albuminuria and cloudy swelling of the 
cells of the tubules histologically. To speak, therefore, of the 
nephrosis af typhoid fever or of pneumonia, is to raise an unimport- 
ant clinical symptom to the dignity of a disease. In addition, Ave 
must not forget that albuminuria is a glomerular symptom. The 
proteins of the blood pass into the urine through the glomeruli 
and not through the tubules. In amyloid disease Ave haA’e amyloid 
deposits in the glomeruli also. Fatty degeneration of the cells of 
the tubules in GraA'^es’ disease does not cause any renal symptoms; 
similarly glycogen deposits in the cells of the tubules do not cause 
any symptoms. In bichlorid of mercury poisoning there is necrosis 
of the cells of the tubules, and there is only congestion in the glom- 
eruli. Here, hoAveA^er, hematuria occurs as aa'cII as anuria, both of 
AAdiich are glomerular s.ymptoms, and sometimes Avith the amu*ia 
there is an increase in blood pressure. 

We must, therefore, be A^ery careful in attempting to correlate 
tubular degeneration Avith clinical phenomena. We may, howeA’^er, 
use the term nephrosis in a clinical sense, and include under this 
term, not all possible forms of tubular degeneration in the manner 
of the pathologist, but a certain small Avell-defined group of kidney 
diseases. This group includes the bichlorid of meremy Icidney, 
amyloid disease of the kidne3'^s, possibly also the kidnej'’ of preg- 
nancy, and the disease now called lipoid nephrosis. These four 
diseases of the kidnej'^s ha\^e distinct clinical pictm’es, in the 
case of amjdoid disease perhaps not so distinct, and thej'^ haA'^e this 
in common, that the glomeruli do not show any inflammatory 
changes. Mj'’ oAvn opinion is that it is much better to characterize 
each disease especially as I have done, and speak of the bichlorid 
kidney, the amyloid kidne}’’ and the kidnej'' of pregnancy instead 
of speaking of them as nephrosis. 

Lipoid Nephrosis, This brings us to lipoid neplrrosis. It was 
particularlj'' tliis disease which lead Volhard to revive the term 
nephrosis. Among his material there was a group of cases which 
presented a distinct and definite clinical picture oliguria Avith 
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marked albuminuria; marked edema with hydrothorax and ascites; 
increase of lipoids in the blood; absence of hematuria, of hjqierten- 
sion and cardiac hypertrophy and of renal insujffieiency. The cases 
began insidiously, ran a chronic course and most of them terminated 
fatally with pneumococcus peritonitis. On examination, the glom- 
eruli were found to be normal and lipoid deposits were found in the 
cells of the tubules and in the interstitial tissue of the kidneys. 

The necessity of separating these cases from similar ones Avith 
hematuria, hj^Dertension and renal insuffieiency, led Volhard to 
classify them as cases of nephrosis. Because of the absence of a 
definite etiolog}^ and because of the distinctive clinical picture, he 
spoke of them as “genuine” neplu-osis, also as clironic cases of 
nephrosis. Munk, who had seen similar cases, found lipoid granules 
in the urine, and lues as an etiologic factor. In this country 
Epstein, Avho had seen similar cases, found a reduction in the 
proteins of the blood. The reduction is in the albumin fraction of 
the proteins, the globulin remaining normal or becoming increased. 
He also found an inerease in the cholesterol of the blood. These 
observations were corroborated by others. Because of the presence 
of lipoids in the urine and in the kidneys, and because of the increase 
amount of cholesterol in the blood, Munk used the term lipoid 
nephrosis to charaeterize this disease. Others, including Fahr„ have 
accepted this term. This term simply denotes a certain symptom 
complex and has no connotation indicative of pathogenesis or etiol- 
ogy. The presence everyvdiere of lipoids is, in all probability, a 
secondary characteristic in the course of the development of the 
disease. 

We have thus among our concepts of Iddney diseases two which 
are designated by the term nephrosis; (1) A pathologic concept, 
which includes all forms of degeneration, but which adds nothing 
to our understanding of Iddney pathologj'^; (2) a clinical concept 
which includes certain definite clinical entities, Avhich are charac- 
terized best, however, by other terms, with the exception of one 
form which we have called lipoid nephrosis, and Avhich presents a 
definite symptom complex. 

I say .symptom complex advisedly. For it frequently happens 
that we have under observation a case of renal disease, presenting 
all the .symptoms of lipoid nephrosis, namely, marked albuminuria, 
oliguria, marked edema, lipoids in the urine, increase of cholesterol 
in the blood, diminution of albumin in tlie blood and the absence 
of h^qAertension and renal insufficiency, only to find after one or 
two years or even sooner, tliat h^q^ertension and renal insufficiency 
supervene. Here we have the symptom complex of lipoid nephrosis 
as a transitory phase in the course of chronic glomerulonephritis. 
In fact, this symptom, complex is much more frequently found in 
the course of subchronic and chronic nej)hritis than as a disease by 
itself. Pure lipoid nephrosis is a rare disease. Fain* was only able 
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to examine tlie kidneys of 9 cases up to 1922, TJie disease docs 
occur, however, and seems to be more common in children. 

When we meet this symptom complex' of lipoid nephrosis without 
evidence of chronic nephritis, we are, of course, unable to tell 
wliether we are dealing with pure lipoid nephrosis or with this symp- 
tom complex occurring as a transitory phase in the course of chronic 
nephritis. Only the eventual course of the disease can determine 
definitely the diagnosis. For tlie last four years I have been having 
under observation a patient, presumably nuth lipoid nephrosis, who 
has at various periods taken as much as 3 to 4 gm. of thyroid extract 
for the treatment of his edema, I am still not sure whether I am 
dealing with a case of pure lipoid nephrosis or whether the symptoms 
of chronic neplu’itis will not eventually appear. 

The Pathogenesis of Lipoid Nephrosis. I think that the patho- 
genesis of a symptom complex such as that of lipoid nephrosis, 
occurring sometimes in pure form, and at other times in combination 
with nephritis, is probably the same in each case. Occnsionallj^ 
one has the opportunity to observe a case of acute difi'usc glomerulo- 
nephritis which subsides and is followed months later by the develop- 
ment of all the phenomena of lipoid nephrosis. This has been my 
ex'perience as well as that of others. It seems to me that as a 
result of the acute diffuse nephritis, the glomerular membranes 
consisting of the capillary walls and the covering layer of Bowman’s 
capsule have lost their function of holding back the proteins of the 
blood from passing through them, even though the exudate in the 
glomeruli has been absorbed, and the acute nephritis apparently 
healed. As a result of this loss of function, there remains a marked 
albuminuria in such cases, and the loss of albumin from the blood 
becomes so large that the reduction in the blood is noticeable. The 
organism attempts to replace the albumin lost from the blood plasma 
by the production of globulin which has a larger molecular aggregate 
and is more easilj'' held back by the glomerular membranes. When 
the organism is able to do this the globulin in the blood plasma is 
increased, and, in fact, a slight increase in globulin is characteristic 
of this disease, Salvesen reported an interesting case, in which the 
loss of large amounts of albumin in the urine was accompanied bj'' 
an increase in the proteins of the blood to as high as 10 per cent, of 
which the greater part was globulin. 

’t\Tien the organism is unable to compensate the loss of albumin 
by a corresponding increase in globulin the proteins of the blood 
remain at a low level. The inability on the part of the organism 
to regenerate the lost protein seems to be the result of a general 
depression of many vegetative functions, including the oxidative 
functions of the cells. Tins finds expression in the lowered basic 
metabolic rate and in the lowered resistance to infection. The 
increase of cholesterol in the blood is probably a secondary phe- 
nomenon due to a disturbance of nutrition in the cells, such as occurs 
also in diabetes. 
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"V^Tien the organism is thus unable to replace the lost protein 
by the production of new, it attempts to limit the loss through the 
kidneys by limiting the amount of urine. A diminution in urine 
is characteristic of lipoid neplmosis. With a normal water intake 
and the diminution in the amount of urine, there is soon an increase 
in the water content of the body. With the water content of the 
blood remaining normal, the excess must accumulate in the tissues 
and hence the edema. 

We can thus explain the various manifestations of the symptom 
complex of lipoid nephrosis, as the consequence of the continued 
loss of albumin, as the result of the inability on the part of the 
organism to replace the lost albumin, and as a result of the depres- 
sion of certain vegetative functions. The loss of albumin must 
necessarily be due to some defect in the glomerular membrane 
tlmough which the albumin passes. This defect can be ascribed to 
a previous acute nepliritis which has healed but has left the glomeru- 
lar membrane permanently defective, even when no such defect 
can be found histologically. Tlie result is a case of pure lipoid 
nephrosis. The toxin of lues may possibly have a similar effect on 
the glomerular membrane. 

An acute diffuse neplu-itis which does not heal completely, but 
passes gradually into the subchronic or chronic forms, may have 
the same effect in damaging the glomerular membrane. The con- 
sequence is a continuous marked albuminuria, and, secondarily, tlie 
development of the symptom complex of lipoid neplu’osis. In this 
case, however, this symptom complex occurs in the course of sub- 
chronic or chronic glomeruloneplu’itis. 

IV. Benign and Malignant Renal Sclerosis. Another concept in 
modern use is that of renal arteriolosclerosis without renal insuffi- 
ciency and with renal insufficiency, or benign and malignant renal 
sclerosis. This concept is also of recent development, and to 
understand it we must know how the groups of cases included 
under the term of arteriolosclerosis came to be separated from other 
groups of Bright’s disease or neplmtis. The pathologic anatomy of 
nephritis has its foundation in the work of Loehlein. In 1907 
Loehlein published a stud.y of 30 cases of nepluitis in which the 
importance of the glomeruli in the pathology of nephritis was 
definitely establislied. Loehlein showed that all the forms of 
nephritis which we now call glomeruloneplu’itis have their beginning 
in an acute diffuse inflammation of the glomeruli. He showed 
fiu’ther that all cases of glomerulonephritis which are of longer 
duration than the acute form fall in three groups. The cases of the 
first group have a short and stormy course. These cases correspond 
to our conception of subacute diffuse glomerulonepluritis, and end 
fatally within a few months. In the cases of the second group the 
character of tlie disease is milder and the duration is longer. These 
cases correspond to tlie subchronic form and last longer than a few 
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months, even as long as one or two years. Tlie cases of the third 
group run a very chronic course from a few years to as mucli as 
twenty-Qvo years. 

These groups, the acute, the subacute, tlie subchronic and chronic 
forms of diffuse glomerulonepliritis, togctlier with the relativelj' 
benign focal glomerulonephritis, constitute by far the greatest num- 
ber of cases included under the term nephritis. All tliese cases 
present inflammatory changes in the glomeruli, exuclati^'e and 
proliferative in the acute and subacute forms, with the addition of 
hyalinization and obliteration of the glomeruli in the chronic forms. 

The recognition and separation of tlicse groups of cases j^atho- 
logically was accomplished by I.X3ehlein and corroborated by others. 
Their clinical separation and their recognition as clinical entities 
was especiall}' aided by Volhard. 

Renal Aricrwlosclcrosis. With the separation of these groups of 
cases there remained one group, the cases of which also slmwed 
obliteration of the glomeruli. Some of tlie cases of this group were 
accompanied by total renal insufficiency, wliile others were not. 
In addition to the obliteration of the glomeruli there was also found 
marked arteriosclerosis of the small arteries and arterioles. The 
importance of the renal vessels in the pathology of Bright's disease 
had been recognized long ago by Gull and Sutton. Tliey found a 
hyalin-fibroid substance in the muscularis of the small arteries and 
in the walls of the capillaries, and characterized the disease as a 
generalized arteriocapillary fibrosis. The arterial changes in the 
kidneys were further studied by Ziegler, who showed the import- 
ance of arteriosclerosis in Iddney disease. But it was only with 
the recognition and separation of the diseases of the Iddnej-s due to 
the inflammation of the glomeruli, that the importance of the 
arterial changes for the remaining group of cases was recognized. 
The pathologj'’ of arteriosclerosis of the kidneys was studied by a 
group of pathologists, among whom the names of Jores, Loehlein, 
Asehoff, Fahr and Herxheimer stand out preeminently. 

It was established that in certain kidneys in which the glomeruli 
are not inflamed, there is found a hypertrophy and thickening of 
the walls of the small arteries and arterioles, lij'alin and fatty 
degeneration of the thickened intima and narrowing of the lumen 
of these vessels. It was also found that as a result of extreme nar- 
rowing and complete occlusion of the small arteries, such as the inter- 
lobular arteries and the afferent arteries of the glomeruli, the cor- 
responding glomeruli do not receive blood, become collapsed, then 
surrounded by connective tissue and finally completely obliterated. 
The cause of the obliteration of the glomeruli is evidently to be 
found in the occlusion of the small arteries and the arterioles. 
Individual investigators applied different names to these forms of 
Iddnej’' diseases, and we read of neplirosclerosis, nephro cirrhosis 
arteriolosclerotica, arteriosclerosis of the kidneys and renal arteriolo- 
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sclerosis. All these names meant to convey that there is a reduction 
of kidney volume as a result of arterial change. The important 
element, however, is the arterial change and not the reduction in 
kidney substance. The term renal arteriolosclerosis conveys this 
meaning and it has become one of our concepts in diseases of the 
kidney. 

So far the concept of renal arteriolosclerosis had onlj'- a patho- 
logical meaning. It remained for a clinician— Volhard— working 
in conjunction with a pathologist — Fahr — to give the concept a 
clinical meaning. Volhard demonstrated that certain cases in which 
the kidneys show arteriolosclerosis with obliteration of some of the 
glomeruli, without any inflammatory changes in them, and with a 
greater number of glomeruli not at all affected, run a clinical course 
with the prominent symptom of chronic hj^Dertension without the 
presence of renal insufficiency. These cases of chronic hypertension, 
of which, we see so many and which are familiar to all of us, have 
been known to us under various names, such as benign hypertension, 
essential hypertension, the presclerosis of Huchard, the hyperpiesis 
of Allbutt. The hypertension becomes permanent in late middle 
life, not in senium but in senescence, as Allbutt says. These 
patients carry their high blood pressure for many years. They do 
not die of renal insufficiency, but of intercurrent infections, or of 
diseased coronary arteries of the heart, or of arterial disease of the 
brain. The absence of renal insufficiencj’" speaks for the slow 
progress of the arteriolosclerosis in the kidneys and Loehlein spoke 
of these cases as neplmocirrhosis arteriolosclerotica lenta. 

We have then corresponding to the concept of renal arteriolo- 
sclerosis without renal insufficiency, or benign renal sclerosis, a dis- 
ease, cliaracterized clinically by chronic hypertension witliout renal 
insufficiency, and characterized anatomically by arteriosclerosis of 
the small arteries and arterioles in the kidneys with narrowing of 
their lumen, and obliteration of some of the glomeruli, without 
any inflammatory changes in them, and leaving a sufficient number 
of glomeruli intact to perform the function of the'kidneys. 

Malignant Renal Sclerosis. With the separation of this large 
group of chronic hypertension without renal insufficiency, there 
remains a small group of cases in which after prolonged hypertension 
renal insufficiency supervenes. These cases correspond to the pri- 
mary contracted Iddney or the genuine contracted kidney of the 
older clinicians. Their separation from clu-onic glomeruloneplm‘tis 
was accomplished by Volhard and Fahr. Volhard found that 
among the cases of chronic hypertension in which renal arteriolo- 
sclerosis could be assumed to be present, there were some in which 
the hypertension was of an extreme degree and in whicli total renal 
insufficiency gradually supervened in the same manner as in chronic 
glomeruloneplu-itis. Vflien Volliard and Fahr examined the kidneys 
of these cases they found the arteriosclerosis of the small arteries 
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and the arterioles to be of an extreme degree. The arteries and the 
arterioles were thickened, with fatty and hyalin degeneration of 
their walls, in many the lumen was completely closed and very 
many glomeruli were completely obliterated. The changes found 
in chronic glomerulonephritis were not found in these cases. Evi- 
dently these cases presented an advanced degree of renal arteriolo- 
sclerosis. But Volhard and Fahr found more. The arteries and 
the arterioles in the kidneys showed an inflammation of the intima 
and necrosis of the vessel wall in an irregular distribution, an arterio- 
litis and an arteriolonecrosis. In addition, the glomeruli showed 
small areas of inflammation in an irregular focal distribution. 
Evidently a focal inflammatory process of the arterioles and glom- 
eruli had been added to the arteriolosclerosis. Volhard and Falur, 
therefore, spoke of this form of kidney disease as the combination 
form. Both, however, dropped this term later. Volhard spealis of 
this form as the ischemic end stage of arteriolosclerosis, while Fahr 
calls it malignant renal sclerosis. I have preferred the term renal 
arteriolosclerosis with renal insufficiency, but the term malignant 
renal sclerosis really expresses the same thing and is much shorter. 

These cases of malignant renal sclerosis or renal arteriolosclerosis 
with renal insufficiency increase in frequency with the closer ac- 
quaintance with this form of kidney disease. Klemperer reported 
a study of 18 cases at a meeting of the New York Pathologic Society. 
Fahr assumes that the inflammatory reaction in the vessels and 
glomeruli is caused by a specific poison, either lead, or sjqjliilis. 
In his own cases, however, there were manj'^ who did not have lead 
or s;^'philis as etiologic factors. Loehlein and Herxlieimer consider 
the inflammatory changes as reparative, due to the coUapse of 
some of the glomeruli. Loehlein considers the whole process as an 
extreme degree of renal arteriolosclerosis and calls this form of kid- 
ney disease nephrocirrhosis arteriolosclerotica progressa. Cases of 
renal arteriolosclerosis vith renal insufficiencj^, in which the inflam- 
matory changes are absent, also ocem. 

We have then corresponding to the concept of renal arteriolo- 
sclerosis with renal insufficiency', or of malignant renal sclerosis a 
disease which is characterized clinically by hy'pertension of many 
years, to which renal insufficiency is gradually added. ^ It is char- 
acterized pathologically by an extreme degree of arteriolosclerosis. 
with the addition in the greater number of cases, of an arteriolitis 
and an arteriolonecrosis in a focal distribution. 
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In previous papers^-^’® the authors presented data on the distribu- 
tion of electrolytes in the body during lobar pneumonia. The 
possibility that the decreased concentration of the total base, 
chlorid and protein of the serum during the active infection might 
be due in part to a retention of water in the body and a dilution of 
the serum has been discussed. The present paper is concerned 
with our observations of the water metabolism in patients suffering 
with lobar pneumonia and with a consideration of the factors 
involved in the calculation of the water balance. 

From the beginning, the difference between changes in the water- 
balance and changes in the percentile water content of tissue should 
be kept clearly in mind. The water balance represents the differ- 
ence between the total water intake and the total water output, and 
while this quantity includes the water of oxidation of the foods it 
does not take into account the water exchange of the tissues when 
they are metabolized. As it is generally recognized and as the 
data in this study demonstrate, the diet during the precritical 
period of pneumonia is inadequate for the metabolic needs of the 
subject so that it becomes necessary for him to catabolize his own 
tissues. Associated with the catabolism of tissues there is every 
reason from studies in inanition, such as those of Benedict and his 
associates,^'® to expect a release of preformed water from the catab- 
olized tissues as well as the formation of water of oxidation from 
these tissues. If the percentile water content of the remaining 
tissues be unchanged, then the water derived from the catabolized 
tissues must be excreted and the water balance will become negative 
by that amount. It is thus possible to have a negative water 
balance without change in the percentile water content of the body 
tissues and likewise, if only part of the water derived from catab- 
olized tissues be excreted, it is also possible to have a negative water 
balance with an increase in the percentile water content of the 
remaining tissues. 

♦ Aided by a grant from the Ella Sachs Piotz Foundation for the Advancement of 
Scientific Investigation. 

t Robert M. Girvin Fellow in Research Medicine. 
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In our studies we liave estimated tlie water balance from data on 
intake, output and cliange in weight. For the interpretation of 
the water balance, however, we have attempted to estimate within 
limits the water derived from metabolized tissues. 

The interpretation of the water metabolism in pneumonia and 
fever in general has led some to tlie view that tliere is water retention 
in the body and others that there is an actual diminution in the 
water content of the body. i\Iuch of the confusion, especially in the 
early literature, can be attributed to the various interpretations as 
to what measures the water metabolism. The workers who demon- 
strated by means of intake and output records that there was less 
water in the body during the course of a fever than at its begin- 
ning, concerned themselves with changes in what we might regard 
as the water balance. On the other hand, the investigators who 
studied such relationships as the ratio of water content to solid con- 
tent in the blood, tissues, or entire body have been concerned with 
changes in the percentile water content of the tissues. We shall not 
attempt to cover the large literature on water metabolism during 
fever but shall merely point out some of the studies bearing on 
the water relations of the body during lobar pneumonia. 

Leyden,'’ in 1869, first studied the problem of water metabolism 
in pneumonia. He showed by means of weight studies that there 
was an increased loss of weight through the skin and lungs during the 
febrile period. At the time of crisis he observed free sweating and 
rapid loss of weight. The loss of weight continued even after the 
crisis when his patients were returning to their normal state, which 
he attributed to an earlier incomplete excretion of water during the 
febrile period. 

Sandelowsky’' studied the serum proteins, salt balance, and body 
weights in 11 cases of pneumonia. He considered the serum pro- 
tein an index of blood concentration. In 7 cases the body weight 
either increased slightly during the fever or remained constant, 
whereas after the crisis the weight fell more or less rapidly. During 
the febrile period there was generally a decreased concentration of 
protein, the correlation of which with the increased or constant 
weight Sandelowsky believed could not be explained otherwise than 
' by an actual retention of water in the serum. In his remaining group 
of 4 cases there was a continued decrease in weight during the febrile 
and afebrile periods which Sandelowsky attributed to a loss of body 
tissues which overcompensated, so far as weight was concerned, 
for a percentile increase of water in the remaining tissues . According 
to him, previously healthy individuals who developed a mild 
pneumonia would have retention of water with increased weight, 
whereas, severe pneumonia cases in which there was much tissue 
wasting were apt to have water retention in the remaining tissues 
with decreased weight. 

Schwenkenbecker and Inagaki® studied the ratio of water to dry 
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substance in muscle and pieces of liver obtained from patients who 
died of acute febrile infections including pneumonia. They found 
an increase in percentile water content as a result of an absolute 
diminution of solids. These authors stressed the absence of water 
retention in the body in acute infections except when heart or kid- 
neys were diseased. 

Hutchison” found a slight increase in the water content of volun- 
tary muscle in pneumonia and Garratt^” demonstrated a small 
increase in the water content of heart muscle. Additional cor- 
roborative evidence dealing with increase in percentile water content 
of tissues should include the observations of Mayer and Schwartz” 
using the Schade elastometer with which they demonstrated 
moderate degrees of edema in subcutaneous tissues of all of their 
pneumonia cases; and the recent observations of Soule, Buclcman 
and Darrow^^ on blood volume in fever in which they found that 
there was an increase in the plasma volume in fever accompanied 
by an increase in the water held diffusely throughout the body. 

Materials and Methods. Our studies were carried out on 7 
patients suffering with pneumonia, to 3 of whom large quantities 
of sodium clilorid were administered. We also report the water 
balance of two normal subjects who for another purpose were put 
for forty-eight hours upon the same limited diet which the pneu- 
monia patients received and who during this period were sweated 
vigorously by'- light baths. 

All of the subjects studied were weighed at seven o’clock each 
morning to within 10 gm. The dr}'- weights of the ingesta and 
egesta were determined with the exception of the sputum and the 
blood removed for analy'sis. The sputum was arbitrarily regarded 
as containing 5 per cent solids. The blood solids were taken as 
20 per cent of the total amount of blood removed, using Gram’s 
average figures.^^ For the details of our methods, the reader is 
referred to Paper of this series.” 

Calculations and Results. Our method of estimating water 
balance from our data is indicated in the following equations. 
Throughout this paper an arbitrary allowance for inaxhnuin error 
has been made for each measurement and estimate. The allowance 
for error is designated in text and tables by the symibol =i= and must 
not be confused with probable error or other statistical function. 
No conclusions have been drawn from positive or negative balances 
except where they' exceed the allowance for error as computed. 

Calculation of Absolute Water Balance. Measured intake (grams) : 

(1) I = food + beverage -f enema in prams ^ 2 per cent. 

Aleasurcd intake of water (grams) : 

(2) = Iwaler of food estimated from tables (but not the water of oxidation) -r 

beverape + enema] 2 per cent 
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Wcatcr of oxidation of food intake (grams) : 

(3) AVoxi = (0.413 Pi+ 0.555 Ci + 1.071 F;) =fc 2 per cent 

where Pi, Ci and Fi are tlie grains of protein, carbohydrate and fat 
in the intake. TJie amount of water formed by oxddation is taken 
from Magnus-Levy’s^'* calculations that 100 grams of protein give 
41.3 grams of water; 100 grams of carbohj'drate give 55.5 grams of 
water; 100 grams of fat give 107.1 grams of water. 

Total water intake (grams) : 

(4) AA^ti = AVi + AVox.i 
Measured output (grams): 

(5) O — (iirino feces -{- sputum + blood removed) ^ 2 per cent 

Measured Avater output (grams) : 

(3) AA^o = (AA'u -p AA'fcc AAsp AA^bl) — 2 per cent 

Dail.y ehange in AA'eight (grams) : 

(7) AAA't = (initial weight — final weight) ± 20 grams 

Weight loss through skin and lungs (grams) : 

(S) -AAVts.I. = -AAVt - (O - I) 


Weight loss due to excess of CO 2 in grams over O 2 in grams: 


(9) 

AAdiere 


Calt /44.0R.Q. 

(CO.- - 0-) ( 

CalL.Oj \ 22.4 


32 

22.4 


Calf, = total metabolism in calories 

CalL.O: = calories per liter of oxygen consumed 

R.Q. = respiratory quotient 


None of the quantities (Eq. 9) has been measured in our studies 
but they may be estimated subject to an allowance for error. Our 
method has been to estimate the basal metabolism for age and 
weight from Sage normal standards (Aub and DuBois^®) and Meeh’s 
formula, with an addition for fever estimated by the average per- 
centile increase of metabolism per degree increase of temperature 
from Du Bois’ data and an additional 10 per cent during the pre- 
critical period for excessive protein destruction.^® The caloric range 
we use is from 90 per cent of this value to 1000 calories above this 
value and doubtless includes the true value. The range taken 
is given in table. The H.Q. is estimated^’' by assuming complete 
metabolism of the food intake, a total protein metabolism measured 
by the urinary nitrogen, and the residual calories assumed furnished 
from body fat. In the table we give the values used for (CO 2 — O 2 ) 
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with the allowance for error. When the range of values by the above 
method of computation is less than ^ 20 grams we have arbitrarily 
taken the allowance for error as of this magnitude. 

Water loss through skin and lungs, neglecting the solids of the 
sweat which are assumed to be less than 0.5 per cent of the water 
loss (grams): 

(10) Wb.!. = [— AWts.l. — (CO 2 — O 2 )] error. (See table.) 

Total water output (grams) : 

(11) Wtt.o. = (Wo + Wb.I.) ± error. (See table.) 

Daily water balance : 

(12) W Bal = (Wt.i. — Wt.o.) error. (See table.) 

The data required for these equations is to be found in part in 
table and in part in Papers IV and V of this series. 

The day on which the crisis occurred is designated as the O day; 
the days before the crisis as — days; and the days after the crisis 
as + days. 

Our cases may be divided into two groups, the first group (Bl, 
B2, B4 and B5) representing pneumonia patients under the ordinary 
regime; and the second group (B3, B6 and B7) representing patients 
receiving unusual treatment. Case B3 was given a high-caloric diet 
on the first two days of study (—3 and —2 days); and Cases B6 
and B7 were given extra salt with their diets during the precritical 
period. 

In the first group of our cases up to the day of crisis the water 
balance was between —470 and -f700 grams including the allow- 
ance for error. During the precritical period there was a positive 
water balance for one day in B2 and B4 respectively. At the time 
of crisis each of the cases in the group showed a tendency toward 
increase of the negative ivater balance. For the most part during 
the epicritical period the water balance was negative except in B5 
where it became positive associated with the development of a large 
empyema. Thus the water balance in pneumonia patients under 
the ordinary r^ime before and after the crisis was predominantly 
negative, although exceptions occurred in both periods. 

In the second group of our cases the water balance was positive 
during the first day of study in B3, it was questionably positive 
during the precritical period in B6, and was definitely positive during 
the precritical period in B7. The tendency toward water retention 
was very prominent in B7 who had great gain in weight and even- 
tually visible edema. B6 showed the same tendeney although it was 
less marked. After the crisis at a time when the salt intake was 
decreased, the water balance became negative. Thus the water 
balance tended to become positive before the crisis in our pneu- 
monia patients who received extra quantities of salt precritically, 
whereas, after the crisis, when the salt intake was decreased, it 
became negative. 
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In two normal subjects, B8 and B9 who were fed for fort 3 ’--eiglit 
hours on a low diet comparable to that received by the pneumonia 
patients under the ordinary regime, tlie water balances were nega- 
tive on both days ,in both subjects. This is the finding to be 
expected in the early stages of inanition when the glycogen stores in 
the body are being reduced. 

Since all of our patients partook of a diet which was calorically 
inadequate and exliibited negative nitrogen balances, positive water 
balances, when they occur indicate without question an increase of 
the percentile water content of at least certain tissues. The inter- 
pretation of the water balances is, however, quite difficult since the 
water derived from the catabolized tissues should be considered. 
In the table is given our approximate estimates of the amount of 
water released from catabolized tissues made on the assumption 
that the negative nitrogen balance was derived from tissues con- 
taining 3.4 per cent of nitrogen and 76 per cent of water and the 
remaining calories from fat containing 10 per cent of water.! Inso- 
far as these estimates be correct they would signify that the release 
and fonnation of water associated with the marked tissue catabolism 
was sufficient and often more than sufficient to account for the nega- 
tive water balance frequently observed during the precritical period 
of lobar pnemnonia. 

Loss of Water by SJem and Lungs. The loss of water by waj*- of 
the sldn and lungs was greatl.y increased tliroughout the period of 
study, being most marked at the time of the crisis. At the time of 
the maximal loss of water from skin and lungs the urinary water was 
usually diminished. It is noteworthj'^ that in Case B7 in whom there 
was salt retention and visible edema there was decreased loss of 
water tlirough sldn and lungs. The loss of water through skin and 
lungs in Case B5 was of the same order of magnitude, but B5 was a 
boy 26 kilos in weight as compared with B7 approximately 60 kilos 
in weight. 

Water Intake. Our patients took large quantities of water during 
the febrile period and especially near the crisis. In the control 
subjects to whom water was deliberately forced to the point of 
discomfort, the water intake did not reach the amount which was 


J The figures for the estimates of the water derived from body tissues have been 
obtained by use of the following equations: 

^^tis "= Wox.tis. + ^^pref* 

w’here Wor.tis. is the w'ater of oxidation of the tissues and Wpref. is the preformed 
water held with the tissues. 

Wex-tis. = 2.58(Nu + Nf ~ Ni) -f 1.071 Fb 
Nu = Nitrogen output in urine (grams) 

Nf = Nitrogen output in feces (grams) 

Ni “ protein intake (grams) 6.25 
Fb = estimated consumption of body fat from Calt 
0.76 (Nu + Nf -- Ni) 


Wpref, 


0.034 


+ 0.10 Fb 
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taken easily by our pneumonia patients. This we believe to be 
correlated with the increased percentile content of water of certain 
tissues in the pre-critical period. We interpret it as evidence of a 
demand in at least certain tissues for water. 

Discussion. General discussions of water balance in health and 
disease are to be found in reviews by Rowntree^* and by Marriott^®. 

In attempting any correlation between the water metabolism and 
the serum changes which we observed in patients suffering with 
lobar pneumonia, it has been necessary to consider the relation 
between the total amount of water available for excretion in the 
organism and the total amount of water excreted. In the water 
available for excretion we would include the water entering through 
the ingestion of liquids and food, the water of oxidation, and the 
water released in the metabolism of body tissues. The total 
amount of water excreted consists of the water loss through the 
urine, feces, sweat, breath, sputum, blood removed for analyses and 
any other secretions leaving the body. The diffterence between the 
water available for excretion and the water actually excreted might 
be termed a relative water balance and thus could be regarded as a 
measme of the percentile water content per unit of body tissues. A 
relative water balance would thus differ from the water balance, as 
ordinarily used, in the fact that the water balance does not take into 
account the water released and formed by oxidation in the metab- 
olism of the tissues. There is reason to believe that this quantity 
may be considerable where there is tissue destruction although our 
data will not enable us to estimate it with any certainty. Never- 
theless, in spite of this uncertainty it would seem to us desirable to 
consider it with appropriate allowances for error. 

When the water released from catabolized tissues is taken into 
account, there appears to be an increase in the percentile water con- 
tent of at least certain tissues even on those precritical days when 
the water balance was negative. Obviously on the days when the 
water balance was positive, the percentile water content of the tissue 
was without doubt increased even though the water released from 
catabolized tissues be entirely neglected. At the time of crisis. the 
negative water balance reached a magnitude which exceeded the 
amount we estimated had been released from the tissue catabolism. 
Thus our studies, as well as others in the literature, seem to indicate 
that during the later precritical period in pneumonia there is increase 
in percentile water content of at least certain tissues coincident with 
variable water balance. As to the time at which this change begins, 
evidence is lacking because observations early in the disease have 
not been obtained. 

The tendency to an increase in the percentile water content of 
the body tissues during the precritical period of lobar pneumonia is 
in the same dhection necessary to explain a dilution efi’ect in the 
serum. However, our approximations would indicate that the 
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magnitude is not sufficiently large to account for the soruin changes 
we observed. The decreased concentration in the serum electro- 
Ij'tes must, therefore, be attributed in part to other factors leading 
to a redistribution of water and electrolytes between the serum and 
the tissues. 

Summary. The water balance has been studied for a few days 
before and after the crisis in a series of 4 cases of lobar jineumonia 
on the ordinary but measured intake and in 3 additional cases, 2 of 
whom received large amounts of sodium chloride by mouth and the 
other a high-caloric diet for two days. In the j^atients under the 
ordinary regime daily negative water balances wei-c the usual find- 
ings before the crisis. The patients receiving large doses of sodium 
chloride exliibited either a decrease of the negative water balance or 
a positive water balance. 

Oui’ studies of the water balance furnish no evidence suggesting a 
percentile decrease in the water content of the body tissues before 
the crisis; on the contrary, they do furnish definite evidence of a 
percentile increase of the water content of the tissues on several 
precritical days. 

The dift’erence between changes in water balance and changes in 
the percentile content of water in tissue has been discussed. 
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•A STUDY OF HEMOPHILUS INFLUENZA.* 

By Mary Jaedine Evans, 

ASSISTANT BACTERIOLOGIST, PHILADELPHIA GENERAL HOSPITAL, PHILADELPHIA. 

In September, 1926, the problem was started of grouping serologi- 
cally Hemophilus influenzae by means of agglutination and precipitin 
reactions, and of testing the virulence of these strains, thereby to 
determine if there was any correlation between serologic grouping 
and strain virulence. 

Preliminary Experiments. Twenty-eight strains of Hemophilus in- 
fluenzae were isolated from cultures of the pharynx, sputum, pleural 
fluids and one spinal fluid. The virulence of these microorganisms 
varied when injected into the peritoneal cavity of mice. In eight 
strains, 1 billion microorganisms killed the animals within eighteen 
hours, and in two strains the fatal dose in this time was | billion 
microorganisms. All these strains were considered vu’ulent. The 
eighteen other strains, in which 2 billion of the microorganisms did 
not kill mice after seventy-two hours were considered avirulent. 
Immune monovalent sera were prepared in rabbits for eight of these 
virulent strains. 

In January, 1927, a strain of Hemophilus influenzas was isolated 
from the sputum of a patient suffering with acute influenza, on the 
third day of the disease. One-eighth of a billion microorganisms of 
this strain, designated as the Hammett strain, Idlled mice within 
eight hom’S. Because this strain appeared unusuallj'^ virulent for 
mice, it was tested in rabbits. One-quarter of a billion living 
microorganisms of tliis strain injected intravenously, killed the 
rabbit over night, and a pure culture of it was recovered from the 
lungs, peritoneal exudate, and the heart blood. 

Experimental Work. A series of experiments was tlien started to 
test whether the pathogenic factor of this strain was a toxic agent, 
which might be demonstrated in the filtrates of cultures. Parallel 
experiments were conducted with other strains of Hemopliilus influ- 
enzas, isolated from patients in the Philadelphia General Hospital. 
This work was divided in the following manner: 

* A Thesis in Bacteriology. Presented to the Faculty of the Graduate Scliool in 
partial fulfillment of the requirements for the degree of Doctor of Philosophy. 

YOL. 179, xo. 2. — FEBntJAHy, 1930 7 
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(a) Cultural experiments and virulence tests with twenty-three 
strains of Hemophilus influenzre isolated from human sources. 

(b) Experiments with culture filtrates of J-Iemopliilus influenzm. 

(c) Rabbit experiments. 

(d) Biologic studies on Hemophilus influenztc. 

(e) Serologic reactions vdth immune serum. 

(/) Therapeutic tests of Hemophilus influenza; (Hammett strain) 
immune serum. 

(o) Cultural Experiments • and Virulence Tests with Twenty-three 
Strains of Hemophilus Influenzae. 1. Preservaiion of Siock Cvihires of 
Hemophilus influenzas. Because of the obser■\^^tion of workers* that 
Idemophilus influenzae quicldj'^ loses its virulence when kept on 
artificial media, a method of preserving the virulence of stock cul- 
tures was sought. The culture medium emjfloyed in this study was 
brown blood broth, tliat is, infusion broth of pH 7.6 to 7.S to which 
approximately 7 per cent by volume of sterile defibrinated blood was 
added. This was tlien heated until the blood became a rich brown 
color. The medium w'as tubed and incubated at .37.5° C. to test its 
sterility before use. 

When cultures were first isolated from patients or from animals, 
transplants were made every tliree or four days, but as tlie cultures 
became adapted to the medium, transfers were necessary only every 
three weeks. At the time of transplanting, the cultures were also 
tested for purity b.y plating on brown blood agar. Those used for 
experimental work were alwa.ys kept in the brown blood-broth 
medium, at room temperature (18° to 20° C.). It was found, in the 
course of this study, that cultures of Hemophilus influenzns though 
virulent as long as growm in brown blood broth, when transplanted 
to a solid medium for four or five generations, became avirulent. 
When stock cultures were kept at ice-box temperature, loss of viru- 
lence was more rapid than at room temperature. In the two years 
that the Hammett strain has been under observation, it has lost 
little of its original virulence. The cultures of the Hammett strain 
reclaimed after animal passage, and also strains from other sources, 
have all been maintained in the same manner and have remained 
virulent. 

Thus, the virulence of a eulture of Hemophilus influenzje has been 
maintained over a period of two years, all strains studied being 
cultivated and stored in a fluid medium, that is, brown blood broth, 
at room temperature (18° to 20° C.). It appears that the important 
points in this method of cultivation are the composition of the* 
medium and the temperature at which the cultm’es are kept. 

2. Vindence Tests. In testing virulence, 0.2 cc. of a brovm blood 
broth culture of Hemophilus influenzae was streaked on a brown 
blood-agar plate and incubated at 37.5° C, After eighteen hours 
the growth was washed from the plate with infusion broth, since it 
was found that an exposure of ten minutes to physiologic saline 
solution destroyed the virulence. The suspension was centrifuged 
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at low speed for a half minute to remove agar particles, and diluted 
to contain 1 billion microorganisms per cubic centimeter using 
infusion broth as the diluent. - It was then injected intraperitoneally 
into the mouse. Estimation of the virulence of a strain was based 
upon the numbers of microorganisms and the time required to cause 
the death of the mouse. Of the twenty-three strains studied, 
thirteen were virulent and ten were avirulent. 

(6) Experiments with Culture Filtrates of Hemophilus Influenzse. 
1. Preparation of Filtrates. Filtrates were obtained of the brown 
blood-broth cultures after growing the bacteria for eighteen hours at 
37.5° C. After centrifuging the cultme to throw down the heavy 
particles of the medium, the supernatant fluid was Altered through 
a Grade N. Berkefeld Alter. For the Hammett strain, it was found 
that this filtrate would kill mice within eighteen hours when 2 cc. 
was injected intraperitoneally, and rabbits when 3 cc. was injected 
intravenously. Filtrates from the other strains had to be used in 
larger volumes to produce corresponding effects. 

2. SJcin Reactions with the Culture Filtrate of the Hammett Strain. 
The culture filtrate of the Hammett strain prepared as described 
above in dilutions of from 1 to 100 to 1 to 7000 for skin tests upon 
individuals volunteering for the study. Control tests were made 
with filtered brown blood broth and normal horse serum similarly 
diluted. Sixty individuals were tested using 0.1 cc. of the dilutions 
of filtrate injected intradermally. The results were read after six 
and eighteen hours. After forty-eight hours the local reactions had 
faded materially. The typical reactions consisted of an erythema 
or a pink papule around the point of injection, and at times the 
erythema was surrounded with a blanched area. An erythematous 
reaction of less than 5 mm. in diameter was regarded as negative. 
Table I shows the results of these tests, the measurements of the 
local erythema being recorded in millimeters. ' 

In the first group of 60 nonfebrile patients in the hospital wards, 
42 gave positive skin reactions, the remaining were negative, or gave 
positive reactions in the control. Several individuals who gave 
negative results gave histories of exposure to influenza patients in 
the 1918 epidemic without contracting the disease at that time. 
Others had had very severe attacks of influenza in 1918 and re- 
covered. One of these individuals had had a t\q)ical attack of 
influenza in the epidemic of 1889-1890 and though thoroughly 
exposed in the epidemic of 1918 did not contract the disease. In 
the second group of 75 normal vohmteers, representing students, 
interns, nurses and laboratory workers, 51 gave positive and 
24 negative skin reactions, or approximately 68 per cent reacted 
positively. 

The results of the foregoing experiments show: (1) In virulent 
cultures of Hemophilus influenzaj there appears to be a toxic agent 
capable of causing death of white mice when injected intraperito- 
neally. (2) This toxic agent is not found in filtrates of avirulent 
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strains. (3) Culture filtrates of virulent strains of Hemophilus 
influenza: produced skin reactions in 68 per cent of humans wlicn 
emplo 3 '-ed in dilutions up to 1 to 7000. This test seems to be analo- 
gous to the Schick or Dick test and appears to be of such a nature that 
it maj'’ be of value in determining susceptibility to infection with 
Hemophilus influenza?, and should be further investigated. 


TABLE I. — RESULTS OF SKIN TESTS ON HUMANS, PERFORMED WITH 
FILTRATE OF CULTLTIES OF HEMOPHILUS INFLUENZiE (lIAMMETT 
STRAIN), THE READINGS BEING RECORDED IN MILLIMETERS. 


Patient. 

1 to 
100. 

' 1 to 

j 1000. 

‘ 1 to 

; 2000. 

1 to 
3000. 

1 to 
4000. 

I to 
5000. 

1 to 
6000. 

1 to 
7000. 

Control.* 

1 

20 X 20 

^20x18 

1 

1 

i 8x10 

7x 7 






2 

18x14 

15x15 

15x15 

12x10 

10x10 

7x 5 

— 

— 

— 

3 

22x15 

18x20 

^ 11x12 

10x10 

5 X 7 



— 

— 

4 

18x25 

18x20 ‘20x20 

120x15 

10x10 



— 

— 

5 

23x22 '20x18 8x 7 

9x10 

10x10 

5x 5 



— 

6 

19x22 

10 X 26 1 14x22 

14x20 

10x10 

10x10 


— 

— 

7 

30x25 

20x22 

14x26 

11 X 5 

9x 6 

5x6 

5 X 5. 

— 

— 

8 

17x20 

14x15 

j 11x22 

10x15 

9x 5 


— 


— 

9 

14 X 11 

13x10 

10x11 

5x 5 

— 

— 

— 

— 

— 

10 


19x24 

. 17 X 18 

10x16 

16x15 

Gx 6 

— 

— 

— 

11 

... 

18x20 

! 11x11 

9x10 

9x10 

7x 6 

— 

— 

— 

12 


22 X 22 

'16x14 

16x15 

12x11 

5x 5 

— 


— 

13 


26x22 

20x18 

15x16 

12x12 

10x10 

— 

— 

— 

14 


18 X 20 

1 15 X 19 

15 X 19 

15x17 

10x10 


— 


15 

. . . 

10x15 

8x 8 

8x 7 

7x 6 

8x 6 

5 X 6 

— 

— 

16 


20x22 

19 X 19 

16 X 17 

11x10 

11 X 5 

5x 5 



17 


17x22 

17 X 15 

16x10 

14x14 

10x10 

— 

— 


18 


17x17 

15 X 12 

15x12 

15x10 

5x 5 

— 

— 


19 


IGx 18 

11x14 

10x13 

8x 6 

3x 3 


— 

— 

20 


14x15 

... 

. . . 


14x13 

12xl4| 

9x 7; 

— 

21 


lOx 14 



• • • 

llx 9 

7x 7 j 

— i 

— 

22 i 


12x10 




10x10 

9x10 

7x 6 

-- 

23 1 

... 

12 X 16 




14x14 

14x16 

9x 7 

! — 

24 


10x10 


i 


9x 9 

lOx 7 

6x6 

' ^ 

25 






15x16 

10x11 

G X 6 


26 





« « « 

lOx 8 

8x 6 

4x 5 

— 

27 






11x12 

lOx 7 

4x 9 

— 

28 

. . . 





14x12 

llx 9 

7x 4 

— 

29 





* ¥ 0 

9x10 

6x 7 

5x 8 


30 


• > . 




25x27 

14x11 

9x 4 

— 

31 j 


j 




11x14 

9x 6 

4x 4 

— 

32 






lOx 8 

llx 8 

8x 5 

— 

33 






13x12 

lOx 9 

8x 6 

— 

34 

i 





16 X 18 

12x12 

9x 9 

— 

35 


! ... 

i ... 


* « « 

8x 8 

6x 8 

4x 4 


36 






18x20 

16x14 

12x12 

-- 

37 1 






14x16 

8x 8 

4x 6 

— 

38 i 





■ • # 

20x20 

20x16 

12x16 

— 

39 1 





¥00 

10x12 

10x10 

6x4 

— 

40 i 





0 0 0 

8x10 

8x 6 

4x 4 


41 ' 





0 0 0 

22x18 

12x12 

6x 6 


42 





• • • 

24x20 

20x16 

12x14 



The figures at the top of the chart, that is, 1 to 100, 1 to 1000, 1 to 2000 and so 
forthi represent the dilution of the filtrate used in performing the tests. 

* Control, uninoculated filtered brown blood broth and normal horse serum. 
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(c) Experiments on Rabbits. As mentioned previously, experi- 
ments were carried out on rabbits with Hemophilus influenzse 
(Hammett strain). Twenty-three animals were used, 8 for animal 
passages of the Hammett strain, 7 for culture filtrate injections, 6 
for exposure in testing contact infection of animals. Two were used 
for the implantation in the abdominal cavity of sealed collodion 
sacs containing culture or filtrate of Hemophilus influenzee. 

1. Effects of Intravenous Injection. 

Protocols. Rabbit 1. Weight, 2100 gm. Injected with 5 cc. of the 
supernatant fluid from a centrifugated eighteen-hour culture, of the Ham- 
mett strain. The next day the animal was ill; on the fourth day dull and 
listless; on the fifth day it developed paralysis of the hind legs, diarrhea, 
and purulent conjunctivitis; on the eighth day the paralysis was very 
marked, accompanied by spasmodic movements, and the animal died 
several hours later. 

Necropsy. The pleural cavity contained pus. There was an acute 
purulent pericarditis. The smaller bronchial tubes were filled with pus. 
The lungs had many small pin-point hemorrhages. There was an acute 
purulent conjunctivitis. The intestines were distended, the liver was dark 
and friable, and the lddne 3 ’^s were very pale. 

Pure cultures of the microorganisms were recovered from the conjunctiva, 
from the bronchii of both lungs, from the pleural cavity and from the heart 
blood. 

Rabbits 2 and 3. Weight, 2520 and 2780 gm. Injected with 1 and 2 
billion respectively of living microorganisms (Hammett strain). The next 
morning, both rabbits were dead. 

Necropsy. The lungs were hemorrhagic with serous exudate into the 
plural sac, the heart was pale and there were subcutaneous hemorrhages. 
The lower lobes of the lungs of both animals were more inflamed than the 
upper lobes. Hemophilus influenzae was recovered from the lower lobes of 
the lungs of both animals. 

_ Rabbit 4. Weight, 3040 gm. Injected intravenously with bfllion 
living microorganisms. The next day the animal was quiet and listless. 
On the second day the animal developed bloody diarrhea and died. Pure 
cultures of Hemophilus influenzae were recovered from both lungs and the 
heart blood. 

The foregoing experiments with Rabbits 1 to 4 inclusive show the 
pathogenicity of the Hammett strain for rabbits. One billion 
living organisms injected intravenously, Idlled in eighteen hours. 
Amounts as little as | billion proved fatal to rabbits within forty- 
eight hours. Acute inflammation of tlie lungs was produced with 
pin-point hemorrhages, such as is frequently seen in humans drying 
of influenza. Acute dilatation of the heart at times accompanied by 
a purulent pericarditis was noted commonly. A serous exudate was 
constant in the pleural sacs, and Hemophilus influenza was readily 
recovered in cultures from tlie heart blood and lungs. 

2. Effects of S7ihcuia7icous Doses. 

Protocols. Rabbit 5. Weight, 2375 gm. Injected subcutaneousl}' 
with 1 billion living microorganisms and intravenouslj’’ with 1 cc. of culture 
filtrate (Hammett strain). The animal died on the third da 5 ^ 
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Necropsy. The lungs and peritoneal ca’\'ity contained a serous exudate. 
The lungs showed pin-point hemorrhages. One side of the left lung was 
completely hemorrhagic. The heart was enlarged and there was pus in the 
pericardial sac. Pure cultures of Hemophilus influenzfc were obtained from 
the peritoneal cavity, from the lungs, heart blood and liver. 

Rabbit 6. Weight, 2640 gm. Injected subcutaneously with billion 
li^^ng microorganisms of the Hammett strain. Obve days later a swelling 
developed at the point of inoculation. The next day the swelling e.xtended 
over appro.ximately four square inches of the abdomen. On the fourth da}' 
the swollen area opened at the point of inoculation. A small incision was 
made and cultures taken. These showed pure cultures of Hemophilus 
influenza?. By the eighth day the area of infection was extending and b}' 
the tenth day the abscess had broken down and a thick, yellow rop\' pus 
exuded. On the fourteenth daj' the opposite side of the abscess was opened 
and allowed to drain. On the twenty-fourth day a pure culture of Hem- 
ophilus influenzae was obtained from the wound. In this animal a purulent 
ulcerating lesion from which Hemophilus influenza? could be cultured at 
vill persisted until the death of the animal, eight months later. This 
experiment indicates that the Hemophilus influenza? organism when injected 
suljcutaneously is not as rapidb”- fatal as wlien injected intravenouslJ^ 
Rabbit 6 was used for subsequent experiments. 

3 . Results of Experiments for Immunization. 

Protocols, Rabbit 7. Weight, 2200 gm. Animal receii'ed subcuta- 
ncou.sh’' \ billion killed organisms of the Hammett strain on the first, third, 
fifth and twenty-third da}"s. Injections were not made between tlie fifth 
and twent}'-third days because of loss of weight of the animal. On the 
twentj'-fifth daj’’ \ billion killed organisms were injected subcutaneously. 
On the tliirt 3 "-seventh day ^ billion liHng organisms were injected sub- 
cutaneously. The agglutinin titer of the serum taken just prior to the 
injection of the liidng organisms on the thirty-seventh daj^ was 1 to IGO. 
The animal died eighteen daj's after recei\ing liHng organisms. It was 
ailing for seA'eral daj-s vith a small lump at the point of inoculation. 

Necropsy. The lungs were hemorrhagic with dark pin-point hemor- 
rhages throughout. A serous exudate was present in the pleural cavity, 
and the heart was much enlarged. Subcutaneous capillarj’’ hemorrhages 
were also present. Pure cultures of Hemophilus influenza? were recovered 
from the pus of the point of inoculation, from the lungs, the heart blood and 
the peritoneal exudate. 

Rabbit S. , Weight, 3140 gm. Animal received subcutaneous^ j- billion 
killed organisms of the Hammett strain on the first and third da 3 "s, and 
I billion killed organisms on the sixth, eighth, tenth and twelfth daj^s. On 
the fourteenth, eighteenth and twenty-second da 3 's, iV billion living organ- 
isms were injected subcutaneou.sR’’, and billion on the twenty-fourth and 
thirt 3 ’’-first da 3 "s. The next da 3 '- the agglutinin titer of the seruni Avas 
1 to 320. The am'mal deAmloped an abscess at the point of inoculation of 
the liidng cultures and was used for subsequent contact experiments. fSee 
Section Four.) The rabbit died after sixty-eight da3"s, presenting through- 
out this period an abscess at the point of inoculation. No autops 3 " was 
performed. 

Attempts at immunization with the Hammett strain failed, apparent^’’ 
because of the extreme Hrulence of this strain. The animals lost weight 
and when inoculated with liAung organisms, even following preHous inocu- 
lations with killed organisms, became infected, and finall 3 ’' death ensued. 


\ 
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4. Infection of Normal Rabbits Through Exposure to Infected 
Animals. Normal rabbits were placed in cages with rabbits pre- 
viously infected with Hemophilus influenzBe, to determine if spon- 
taneous infection would occur in normal rabbits as a result of con- 
tact. By referring to Section three it will be noted that Rabbits 
6 and 8 had as a result of experimentation developed clu’onic 
abscesses and hence were utilized in this phase of the work to 
determine if through contact with these rabbits normal rabbits might 
become infected. The procedure and the results of experiments 
were as follows : 

Rabbit 9. A normal rabbit was placed in a cage with Rabbit 6. Two 
days latter Rabbit 9 was listless and died nine days later. _ 

Necro'psy. The lungs were hemorrhagic with emphysemic patches at the 
edges. The small bronchi were filled with pus. The heart was enlarged 
and there was abundant exudate in the peritoneal cawty. Hemophilus 
influenz£E was recovered from the peritoneal fluid, heart blood and lungs. 

As a control, Rabbit 10, a normal rabbit was exposed to Rabbit 13 which 
had previously received 2 cc. of culture filtrate intravenous^ to see whether 
a normal rabbit would become infected from a rabbit receiving filtrate. 
After five daj’^s, no infection developed, in either rabbit. Rabbit 10 was 
then placed in a cage with infected Rabbit 6 and the result of this experi- 
ment wa^ as follows. 

Rabbit 10. A normal rabbit was placed in a cage with Rabbit 6. The 
animal appeared to be iU after two days and died after eleven days. 

Necropsy. The lower lobes of the lungs were hemorrhagic and the upper 
lobes contained pin-point hemorrhages throughout. Hemophilus influenzse 
was recovered from the heart blood, and the lungs. 

Rabbit 11. A normal rabbit was placed in a cage with Rabbit 6. Rab- 
bit 11 died in ten daj^s. At autopsj'’, it showed a serous pleural exudate 
with inflamed and hemorrhagic lungs. Hemophilus influenzal was re- 
covered from the heart blood, lungs and pleural exudate. 

The above experiments show that infection may be transmitted by contact 
ydien normal rabbits are exposed in the same cage with infected rabbits, the 
infection appearing in two days and death occurring vdthin about ten days. 

5. Infection Occurring in Rabbits First Inoculated with a Sublethal 
Injection of Filtrate and then Exposed to Infected Rabbits with Open 
Lesions. Since the experiments in Section Four show’s that normal 
rabbits become infected when brought in contact with rabbits 
previously infeeted wdth Hemophilus influenzas and having open 
lesions, experiments were performed to determine if rabbits pre- 
viously injected wdth culture filtrate w'ould wdien brought in contact 
w’ith infected rabbits, become infected. The procedure and results 
were as follows : 

Rabbit 12. A normal rabbit after receiving 5 cc. of culture filtrate of 
the Hammett strain subcutaneously was placed immediately in a cage with 
infected Rabbit S.* 

* As will be shown later, 3 cc. of culture filtrate of the Haniinett strain injected 
intr.avcnously killed in eighteen hours. However, it was found that rabbits withstood 
larger injections of culture filtrate subcutaneously without succumbing. 
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After four days of this contact, the animal developed an abscess behind 
the ear, from which Hemophilus influenza was recovered in ])ure culture. 
The animal died on the eighth da5’’ after exposure. At autopsy, the lungs 
were hemorrhagic with small patches of emphysema and the heart was 
enlarged. Hemophilus influenzas was reco\’'erecl from the abscess behind 
the ear, the lungs and heart blood. 

Rabbit 13. Received 2 cc. of culture filtrate intravenousl}'’ and was 
placed with Rabbit 8. He developed a purulent conjunctivitis and died on 
the fifth day. An autopsy W'as performed and Hemophilus influenzas was 
recovered from the conjunctiva?, lungs and pleural exudate. 

Rabbit 14. The annual received 2 cc. of filtrate intravenously and was 
placed in a cage with infected Rabbit 6. After two days he w'as iU; death 
occurring on the seventh daj". At autopsy. Hemophilus influenza? w^as 
recovered from the lungs, heart blood and pleural exudate. 

The above experiments show that wJiile normal rabbits exposed 
to rabbits infected with Hemophilus influenza?, became infected and 
died within ten days (Experiments 9 to 12 inclusively), that rabbits 
which had received a sublethal dose of filtrate beeame infected and 
died in approximately seven days. Since the culture filtrates con- 
tain no Hemophilus influenzae, the indication is that these bacteria 
w^ere acquired by contact infection. 

6. Rabbits Receiving Lethal Doses of Culture Filtrate. The lethal 
dose of filtrate of the Hammett strain wms determined as follow'S. 
Three rabbits were injected wuth culture filtrate of this strain using 
varying doses. 

Rabbit 15. Weight, 2150 gm. Injected intravcnouslj'' with 2 cc. of 
culture filtrate (Hammett strain). The animal suiwdved. 

Rabbit 16. Weight, 2420 gm. Injected intravenousl}’’ ■with 3 cc. of 
culture filtrate (Hammett strain). 

Rabbit 17. Weight, 2415 gm. Injected intravenously ivith 5 cc. of 
culture filtrate (Hammett strain). 

Rabbits 16 and 17. These died the day following the injections. 

Necro'psy. The lungs showed pin-point hemorrhages ■\vith a red serous 
exudate in the pleural cavity, a picture similar to the lungs of rabbits having 
had injections of Imng Hemophilus influenzae organisms. The heart and 
kidneys were pale, the liver soft and friable. All cultures from organs of 
these rabbits were negative for Hemophilus influenza?. 

Therefore, since 2 cc. of culture filtrate did not Idll and 3- and 5-cc. doses 
did kill when injected intravenously into rabbits, it can be concluded that 
3 cc. was the M.L.D. of culture filtrate when injected intravenously. 

7, Irmnunizaiion of Rabbits with Culture Filtrates of the Hammett 
Strain. Three rabbits (18, 19 and 20) w’ere immunized to the 
culture filtrate of the Hammett strain, giving sublethal doses at first, 
and increasing these doses, by giving tlu’ee injections subcutaneously 
resting four days, and follow^ing wdth four courses of intravenous 
injections on three consecutive days and resting four days. ^ The 
animals were bled and the serums of 18 and 19 gave a precipitin 
titer of 1 to 1280 and that of 20 of 1 to 640. Rabbit 18, immune to 
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filtrate when exposed to a rabbit infected Avitli Hemophilus influ- 
enzse, did not become infected. 

An effort was made to immunize a rabbit to heated culture filtrate. 
Culture filtrate heated to 100 C. for one hour was used. 

Rabbit 21. Received repeated injections of heated filtrate, given in 
the same manner as described for Rabbits 18 to 20, was exposed to an 
infected rabbit with open lesions. At the time of exposure, the serum of 
this rabbit gave a precipitin titer of 1 to 40, the precipitin titer of this same 
rabbit before the series of injections being negative. Rabbit 21 became ill 
within three days and died in eight days. At autopsy, the small bronchi 
were congested, the lungs were hemorrhagic and there was a serous exudate 
in the pleural cavity. The heart was enlarged. Hemophilus influenza? 
was recovered from the heart blood, lungs and pleural exudate. 

The above experiments show that rabbits can be immunized to 
unheated culture filtrate, and following immunization can be 
exposed to infected rabbits, without becoming infected. On the 
other hand, a rabbit receiving repeated injections of heated culture 
filtrate, when exposed to an infected rabbit develops the infection. 
It thus appears that heating a culture filtrate to 100° C. for one hour 
destroys its property of exciting protective antibodies in rabbits. 

8. Experiments with Culture Filtrates in Collodion Sacs. A sealed 
collodion sac containing cultm’e filtrate of the Hammett strain w^as 
placed into the peritoneal cavity of a rabbit. The experiment was 
performed in the followdng manner: 

Rabbit 22. A collodion sac containing 3 cc. of broAvn blood-broth culture 
filtrate, freshly prepared, to which had been added 3 cc. of sterile brovm 
blood broth was placed into the peritoneal cavit}’^ of the rabbit. Three 
months later, the serum of the rabbit showed a precipitin titer of 1 to 1280. 
Eight months later, the precipitin titer had fallen to 1 to 640. While 
the experiment was performed on onlj'’ one rabbit, the opinion might be 
advanced that the toxic agent of the culture filtrate continued to remain 
active, in the collodion sac, and that the animal developed some immunity 
against it. 

Rabbit 23. A collodion sac containing 4 cc. of brown blood broth Hemo- 
philus influenza? culture (Hammett strain) was placed into the peritoneal 
cawty of a rabbit. The next da}’’, the animal was dead. On autops}’’, it 
was found that the rabbit died of acute peritonitis, and that the collodion 
sac had broken. Pure cultures of Hemophilus influenza? were recovered 
from the peritoneal pus, and the heart blood. 

Conclusions on Rabbit Experiments. 1. For Hemopliilus influ- 
enzas (Hammett strain) 1 billion living organisms injected intra- 
venously kill rabbits in eighteen hours, and produce lesions similar 
to those foimd in humans dying of influenza. 

2. Living organisms of virulent strains of Hemophilus influenza? 
are not as quickly fatal when injected subcutaneously as cultures 
injected intravenously, since chronic abscesses are formed in the 
former procedure from which pure cultures of Hemophilus influenzie 
may be recovered several months after the initial injection. 
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3. Attempts at immunization of rabbits with a virulent strain of 
Hemophilus influenzse failed, due to the pathogenicit.y of the 
organism. With the methods employed, the animals lost weight and 
local abscesses were formed when aii attempt was made to admin- 
ister living organisms. The agglutinin titer of the serum was onl}'- 
1 to 320. 

4. Normal rabbits may become infected when brought in contact 
with rabbits previously infected with Hemoidiilus influenzm and 
having open lesions. 

5. Kabbits previousb^ injected with a sublcthal dose of culture 
filtrate, will, when immediately exposed to an infected rabbit, 
acquire the infection and succumb sooner to this infection tiian 
would a normal rabbit if exposed to an infected rabbit. Tiie 
cultm-e filtrate appears to contain a toxic agent, which promotes 
infection Avith Ilemopliilus influcnzic, since infection took place 
sooner Avhen a sublcthal dose of filtrate was administered before 
e.xposure. The theory may be advanced that a toxic agent is present 
in culture filtrates of virulent strains of Hemophilus influenzie and 
that it may act as an aggressin to infection Avith the organism. 

0. Culture filtrates of a Aurulent strain of Hemophilus influenza*, 
Avhen injected intraA’enously into rabbits, can cause death. Parker- 
and WollsteiiP also found that Hemophilus influcnzic produced 
a filtrable poison AA'liich AA-as lethal for rabbits Avhen injected intra- 
venously. 

7. Rabbits may be immunized to culture filtrates and AAdien ex- 
posed later to infected rabbits, be immune to infection. Parker- 
also immimized rabbits to at least four or fiAm times the M.L.D. 

8. Culture filtrates heated to 100° C. for one hour previous to 
injection failed to immunize rabbits to the point of protection AAdien 
exposed to infected rabbits. Parker^ also found that filtrate poison 
AAdien heated to 55° C. for one-half horn- Ains partly destroyed, and 
A\dien heated to 75 ° C. for one hour, or boiled for Gve minutes, oAmr 
tAvo-thirds the toxicity had been lost. 

9. When a collodion sac containing culture filtrate AA'^as placed in 
the peritoneum of a rabbit, the serum developed a precipitin titer 
as high as 1 to 1280. ^ 

(d) Biologic Studies on Hemophilus Xnfluenzse, The biologic 
characteristics of all strains used in this study AA’-ere determined, that 
is, the Hammett strain, the animal passage cultures of the Hammett 
strain and the strains isolated from other patients. 

1. All strains plated to ascertain if the peculiar mouse-like odor 
AA^as present gave positive results, 

2. Plemolj’sis : Not any of the strains studied shoAA'^ed hemolysis 
in blood-broth cultures. 

3. Litmus milk reactions: None of the strains studied gave any 
..change in litmus milk after seA’^en days at. 37.5° C. 

4. Association with Staphylococcus aureus: All strains studied 
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showed definite increase in the size of the colonies when grown in 
association with Staphylococcus aureus on red blood agar plates. 

5. Indol formation ; The Hammett strain and the animal passage 
strain originating therefrom all produced indol. 

Of twenty-two other strains isolated from patients, fourteen 
produced indol, and eight were negative. Of the fourteen strains 
producing indol, only seven were virulent. The virulence of a strain 
and its ability to form indol are apparently not closely related. 

6. Growth on plain infusion agar without blood : All strains were 
plated on plain beef infusion agar, pH 7.6, and none gave growth. 

The above tests show that typical cultures of Hemophilus influ- 
enzae were used for the experiment, and, as has also been shown by 
Rivers^’® that no biologic classification could be made of them. 
Table H shows the biologic characteristics of twenty-three strains 
of Hemophilus influenzae. The fifteen animal passage generations 
of the original Hammett strain gave the same cultural characteris- 
tics of the parent strain. 

(e) Serologic Eeactions. Each of the strains of Hemophilus 
influenzae included in this study was tested by agglutinative and 
precipitin reactions vdth immune serum (horse) of the Idammett 
strain. The technique employed in these tests was as follows : 

1. Agglutinative Reactions. The agglutination teclmique fol- 
lowed was according to the method of Small and Evans.® The 
cultures of Hemophilus influenzae were streaked on brown blood 
agar plates and these plates were incubated over night at 37.5° C. 
The resulting growth was washed off in infusion broth. The sus- 
pensions were first centrifugalized to throw dovm agar particles and 
then centrifugalized at high speed for forty-five minutes to sediment 
the bacteria. The supernatant fluid was decanted, and the sedi- 
ment of microorganisms resuspended in infusion broth, and heated 
at 85° C. for one hour. The suspension was then standardized to 
1 billion microorganisms per cubic centimeter and agglutination 
tests performed with immune serum diluted 1 to 200. This made 
the final dilution 1 to 400. The tests were incubated in a water bath 
at 50° C. for eighteen hours. Naked eye readings were made. 

2. Precipitm Reactions. The precipitin technique used was 
according to the following method: Eighteen-hour brown blood- 
broth cultures were filtered through a grade N. Berkefeld filter and 
the filtrate was tested for sterility. Immune serum (horse) of the 
Hammett strain was diluted from 1 to 10 up to 1 to 2560. Equal 
amounts of culture filtrate was added to the diluted serum and the 
tests remained at room temperature for eighteen hours. Naked 
eye readings were made of the precipitation next morning. 

Table H shows the precipitin and agglutinative reactions of tlie 
twenty-three strains of Hemophilus influenzic studied. 

The homologous strain and cacli of its animal passage sub- 
cultures were all agglutinated by the immune horse senim of the 
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Hammett strain. Of the twenty-two strains from other patients 
eighteen were agglutinated and four v'ere not agglutinated. Thus, 
there was a high percentage of immunologic relation of these strains 
studied. 


TABLE II.— CULTURAL CUARACTERISTICS, PRECIPITIN, AGGLUTINATIVE 
REACTIONS AND VIRULENCE OF TWENTY-THREE STRAINS OF 
HEMOPHILUS INFLUENZ/E. 


Strain. 

1 

Source. 

Associated with Staphy- 
lococcus aureus. 

Odor. i 

1 

Growth on plain infu- 
sion nffar. 

Indol. 

s 

3 

s 

Hemolysis. 

1 ^ 
.55 

.■§0.5 

> ci 

^ fj 

C w 03 

j S 

3 S 6 
.3 3 c; 

gsw 

Precipitin formation 
with immune scrum 
of Hammett strain. 

Virulence. 

Hammett 

Sputum 

j 

+ 

+ 


+ 



+ 

+ 

+ 

FI. . 

Sputum 1 


+ 

— 

— 


— 

. + 

+ 

+ 

F 2 . . 

Sputum 

+ 

+ 


+ 


-- 

+ 



F 3 . . 

Sputum 

+ 

+ 

— 



— 

+ 

+ 

+ 

F 4 . . 

Sputum j 

+ 

+ 

— : 

— 

— 

— 

+ 

+ 

+ 

F 5 . . 

Sputum 

+ 

+ 

— , 

+ 

— 





F 6 . . 

Sputum 

+ 

+ 

— : 


— 






+ 

F 7 . . 

Sputum 

+ 

+ 

— 1 

+ 


— 

+ 




F 8 . . 

Sputum 

+ ! 

+ i 

— ! 

+ 

— 


+ 

— 


F 9 . . 

j Sputum 1 

+ 

+ 

1 

+ 

— 

— 

+ 

— 


FIO . . 

, Sputum 


+ 


— 


— . 


+ 

+ 

Fll . . 

Sputum 

+ 

+ 

— 


— 

— 

+ 



F12 . . 

Bronchoscopic 

+ 

+ 

— 

+ 

— . 




' + 


! sputum 










F13 . . 

Bronchoscopic 

+ 

+ 

— 


— 



[ 



sputum 



[ 







F14 . . 

Bronchoscopic 

+ 

i ^ 

; — 


— 

j _ 

+ 


* — 


sputum 










F15 . . 

Bronchoscopic 

+ 

+ 


+ 



+ 

— 

— 


sputum 







1 



F16 . . 

Spinal fluid 

+ 

+ 

— 

+ 

— 

— 

+ 

+ 

+ 

F17 . . 

Spinal fluid 


+ 

— 

+ 

— 

— 

+ 

+ 

+ 

F18 . . 

Spinal fluid 

+ 

+ 

— 

+ 

— 


•+ 

+ 

+ 

F19 . . 

Spinal fluid 

+ 

+ 

— 

+ 

— 

— 

+ 

+ 

+ 

F20 , . 

Pleural fluid 

+ 

+ 

-- 

— 

— 


+ 


— 

F21 . . 

Pleural fluid 

+ 

+ 


+ 

— 

— 

+ 

+ 

+ 

F22 . . 

Nasal culture 

+ 

+ 

— 

+ 

— 

— 

+ 

+ 

+ 



23 + 

23 + 

23- 

15 + 

23- 

23- 

19 + 

11+ 

13 + 


The homologous strain and each of the cultures recovered from 
animal passage of this strain, gave positive precipitin reactions with 
its immime serum up to a dilution of 1 to 640. 

Of the twenty-two other strains ten gave precipitin reactions 
with this serum and twelve gave negative results. In order to 
correlate the serologic reactions with the vhulence of the several 
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strains, the results of the virulence test are set do^vn in Table II 
for each strain. 

It will be noted that eighteen of the twenty-two other strains 
showed agglutination. Of these eighteen strains ten gave precipitin 
reactions and all of these ten were virulent. Each of these ten strain 
gave positive precipitin reactions with the immune horse serum 
(Hammett strain) in dilutions of 1 to 160. None were higher. 

Thus it would appear that the precipitinogens are present and are 
related to the toxic agent in the culture filtrate of virulent strains 
that agglutinate with the immune horse serum. 

(/) Therapeutic Application of Hemophilus Influenzae Immune Serum. 

1. Serum Preparation and Titration. Because of extreme toxicity 
of the Hammett strain, this culture was selected to immimize a 
horse, in an effort to prepare an immune serum in quantities suffi- 
cient for adequate therapeutic tests in patients presenting clinical 
influenza. 

In immunization of the horse difficulties were encountered due to 
the high pathogenicity of the organism. At first small amounts of 
Idlled microorganisms suspended in physiologic salt solution were 
injected subcutaneously. Later, living microorganisms were given 
subcutaneously. The injection of viable cultures subcutaneously 
produced abscesses and it was discontinued in favor of killed micro- 
organisms suspended in unheated culture filtrate. Again Avith this 
combination, large abscesses were formed which when cultured were 
sterile for such bacteria as Staphylococci, Streptococci, or Hemo- 
philus influenzce. After these attempts treatment AA^as again 
instituted AAuth killed organisms suspended in physiologic salt 
solution. After eighteen months the serum gave an agglutinin 
titer of 1 to 2560 and a precipitin titer of 1 to 640. 

The protective value of the immune serum has been tested on 
mice as follows. Killing doses, i billion organisms per cc.' of the 
Hammett strain were given intraperitoneally, followed in thirty 
minutes by 2 cc. of immune serum. Experiments haA'^e shoAAai tliat 
2 cc. of immime serum has the value of protecting mice against 
fiA'^e killing doses of tlie microorganism. Controls Avere run on 
tliese experiments to be sure that the quantity of organisms Avould 
actually kill. 

The serum has also been tested in the same AA^ay AAutli other 
strauis tliat agglutinated Avith the immune serum and here high 
protection AA^as also manifested. 

Because of the demonstrable antibodies in this serum AAdiich are 
capable of protecting mice against letlial doses of Hemophilus influ- 
enza?, (that is, the Hammett strain, and other Aurulent strains Avhicli 
shoAv posith’e precipitin against the immune serum) it Avas decided . 
to apply it clinically in tjqjical acute influenza to test wlicther it liad 
any effect on the toxemia of this disease. 

The serum has been collected from fiA’e bleedings of the horse, 
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approximately eight liters each and has Ireen preserved in ampules 
and stored for further favorable opportunity for use. The horse is 
continued under treatment in an effort to maintain a high-grade of 
immunity. 

2. Therapeutic Use of the Serum. Opportunity for such testing was 
limited to 3 cases of typical acute influenza of the respiratory t\T)e, 
and 4 of meningitis due to Hemophilus influenzie. 

Case Reports. Ivfliicnza, Respiralonj Type. Only 3 cases with typical 
acute influenza within the first forty-eight hours of the disease were availalflc 
for serum treatment. 

Case I. — (Patient of Dr. Dielil.) Male, colored, aged forty-two years, 
complained of soreness throughout body, cough and expectoration, and 
extreme pain in the e 3 ’’eballs. The attack occurred in the morning, accom- 
panied bj" chills. In the afternoon, when brought to the hospital, he liad a 
temperature of 102.5° F. and was acutelj' ill. Sputum cultures showed 
Hemophilus influenza} predominating, accompanied bj* Streptococcus 
mitior. The white blood cell count was 4300. A clinical diagnosis of 
influenza was made. Twenty cubic centimeters of influenza; immune serum 
were gwen intramuscularly at 5 r.M. Next morning bj’' 11 a.m. the tempera- 
ture had dropped to 98.5° F., and the white blood cell count was 9800. 
For twenty-four hours, the temperature continued nonnal and the wlute 
blood cell count was 7500. The patient felt well and continued to feel so 
until discharged from the hospital ten da3*s later. The noticeable point in 
the convalescence of the patient was the feeling of well being in contrast to 
the usual s3nnptoms of weakness and depression follouing an attack of 
influenza. 

Case II. — (Patient of Dr. Lan 3 ’-on.) Male, white, aged thirty 3 "ears, 
emplo3'^ee in the hospital, complaining of soreness throughout the body, 
accompanied b 3 ’' chills and having a temperature of 103° F. A white blood 
cell count showed a leukopenia of 4000. Nasal cultures showed pure culture 
of Hemophilus influenza; and throat cultures showed Hemophilus influenza; 
predominating, accompanied b 3 '' pneumococcus. Group 4 and Streptococcus 
niitior. Twenty cubic centimeters of influenza immune serum were given 
intramuscularty on the first da 3 ’’ of illness. Next morning the temperature 
was normal, and the w'hite blood cell count was 8500. The patient felt 
ver 3 ’^ well and continued to do so until his return to work. He also had 
none of the S 3 TOptoms foUoning influenza, such as wealeness and depression. 

Case III. — (Patient of Dr. Lan 3 mn.) A young adult male noth a clinical 
diagnosis of influenza, accompanied by high temperature and a leukopenia. 
Twenty cubic centimeters of influenza serum were given on the first dty of 
illness intramuscular^ followed b 3 ’’ recovty 3 ’’ of the patient mthin twenty- 
four hours. 

Meningitis Due to Hemophilus Influenzae. Four patients with 
meningitis were also treated. They were 5 '^oung children showdng 
pure culture of Hemophilus influenzm in the spinal fluid. The im- 
mune serum was gtyen intravenously and intraspinally, and although 
brief, temporary improvement was reported by the clinicians, all 
cases proved fatal.- A fourth patient, an eighteen-month-old bo 3 ^, 
showing pure culture of Hemophilus influenzae in the spinal fluid, W'as 
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treated with the serum. A trephine operation was performed and 
the spinal canal washed with serum. The serum was also admin- 
istered intravenously. This patient lived for twelve days following 
the beginning of seriim treatment. On the twelfth day the patient 
died. 

The application of the antiserum in these few cases is presented 
simply as a matter of record and for the sake of completeness in 
reporting the work undertaken. No inference as to any possible 
therapeutic value is implied. Our purpose has been that of 
preparing a potent antiserum against a very virulent strain of 
Hemophilus influenzae and storing it in sufficient quantity to test 
it out in clinical influenza should this disease return in epidemic 
prevalence. Only in this manner can it be determined whether the 
clinical toxemia of epidemic influenza is in any way related to the 
toxic agents in cultures of Hemophilus influenzae. 

Conclusions. 1. Virulence of strains of Hemophilus influenzae 
may be maintained by keeping the cultures in suitable fluid media 
at a room temperature of 18° to 20° C. Of the twenty-three strains 
studied thirteen were virulent, and ten were avirulent to laboratory 
animals. 

2. Rabbits and mice succumb to inoculation with virulent strains 
of Hemophilus influenzae. Thej’" also succumb to injections of 
culture filtrates of virulent strains. Thus the toxic agent causing 
the vh’ulence of the strain is found in the culture flltrate. 

3. Normal rabbits exposed to infeeted rabbits beeome infected 
by contact and death ensues in ten days with characteristic lesions 
found at autopsy. It also appears that previous treatment of a 
rabbit with a sublethal dose of culture flltrate hastens the contact 
infection of that rabbit with Hemophilus influenzae when it is 
exposed to an infected rabbit. 

4. Skin reactions may be performed on human beings with culture 
filtrate of a virulent strain, giving positive results with a dilution 
of 1 to 7000. This test seems to be of the natoe of the Dick or 
Schick reactions, and might perhaps be used to determine suscepti- 
bility to infection of humans with Plemophilus influenza3. 

5. Precipitin and agglutinin reactions have been performed on tlie 
twenty-three strains studied, using the antiserum prepared with the 
Plammett strain. Nineteen agglutinated, eleven of which gave a 
precipitin reaction with the immune serum. Only the strains that 
gave both positive agglutinin reactions with the immune serum 
and were also virulent gave precipitin reactions. Precipitin reac- 
tions apparently shows a strict parallelism to the virulence in strains 
of Hemo])hilus influenza’. 

6. The serum of a horse immunized with a virulent strain (Ham- 
mett) was found to jjrotect mice against four to five lethal doses 
of Hemophilus influenza*. A few trials of the serum in patients 
are recorded. 
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7. It would appear that infection with I-Iemophilus infliienzaj is 
in direct relation with the pathogenicity of the strain, and that the 
pathogenicity is dependent upon the association of the organism 
with a toxic agent which may readily be identified in culture filtrate. 

Note, — The author wshcs to express her appreciation of the ad\nce, assistance 
and encouragement received from Dr. A. C. Abbott, Dr. D. H. Bcrgcy, Dr. H. F. 
Smj’th and Dr. M. S. Iszard of the School of Public Health and Hygiene, University 
of Pennsylvania, and also to Dr. J. C. Small, Dr AVilliamKriedlcr, Dr. William Bclk 
and Dr. H. D. Palmer of the Philadelpliia General Hospital. 
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Measles is so common a disease and frequently so mild an 
infection that the laity, and even doctors and nurses, fail to show the 
proper respect for its dangers. In fact, the mild manifestations so 
frequently shown lead to a reprehensible laxity in the prevention of 
the spread of the disease. While it is true that the disease may be 
mild in its constitutional reactions, it is often a severe affection, 
threatening life as well as causing unfortunate complications and 
seqnelse. In children under one year, measles itself produces a very 
high mortality. In older children, up to four years of age, compli- 
cating pneumonias often cause death. Later, while the mortality 
rate is lower, other complications and sequelae arise. Even if the 
disease should run a mild and uncomplicated course, it may lower 
the resistance to such a degree as to activate a more dangerous 
process, since there is a close relationship between measles and 
Read before the Philadelphia Pediatric Society, March 12, 1929. 
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tuberculosis. In children with a latent tuberculosis, measles often 
provides the spark for the flare-up. Miliary or pulmonary tuber- 
culosis may follow an attack of measles. Tuberculous adenitis 
and tuberculosis of the bones and joints may appear as a late 
development. Realizing, then, the serious consequences of tliis 
disease, it is obvious that the wilful exposure of children to the 
infection is fraught with tragic possibilities. Prevention of the 
disease, siuely, is desirable. The fiirst step toward this end is over- 
coming the ignorance of the public with educational propaganda. 
The second step is the development of a systematic method of 
prevention by medical science. What problems does this prophy- 
laxis present? 

- One great problem in prevention of measles arises from the fact 
that many contacts occur during the preemptive catarrhal stage 
when the diagnosis is yet in doubt. During those months of the 
greatest prevalence of measles there are always so many cases of 
cold, grippe and other catarrhal respiratory conditions, that it is 
impossible to make an accurate or dependable differential diagnosis 
until the more definite signs of measles become apparent. By that 
time, one case will have made contacts with many other children in 
school and elsewhere, and many of these developing the disease, 
will in like manner, transmit it to others; so that before much time 
has elapsed a large epidemic has developed. Even with the isolation 
of all cases diagnosed, spreading will not be checked because of 
these contacts made during the catarrhal stage. In large epi- 
demics, the closure of the schools, places of amusement and churches 
would materially lessen the incidence, but apart from its impracti- 
cability, what of the children of preschool age and those massed in 
institutious, involuntary contacts before isolation can be carried 
out? For their safet 5 '^, some method of definite immunizing value 
should be sought, in fact is being investigated now. The develop-’ 
ments dming recent years indicate that definite progress is being 
made. As the result of immunization, known contacts have 
escaped the disease entirely or have been partially protected as 
evidenced by extremely mild infections. 

The etiology of measles has been studied by a host of observers, 
many of whom have reported the most diverse agents or factors as 
the possible causes of this disease. None of these factors has ever 
been proved the cause of measles. In more recent years, another 
group of factors has been brought forward, including a filtrable 
virus, a green-producing diplococcus, another diplococcus sur- 
rounded by a slight clear halo and a definite streptococcus. The 
green-producing diplococcus was first discovered by Tunnicliff^ in 
1917. This diplococcus she isolated from blood of patients ill 
with measles during the prceruptive and erupti'S’e stages. She and 
her coworkers since that time have published the results of extensive 
researches made along this line. 
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In 1923, Coronia'^ and liis associates in Italy, reported tlie isola- 
tion of an anaerobic diplococcus. They also have made extensive 
researches with their organism obtaining results comparable to 
tirose of the Tunnicliff laboratory. Ferry and Fischer,^ in 1926, 
isolated a streptococcus which they claim as the cause of the disease. 
Degkndtz^ goes into the realm of ultramicroscopy, supporting a 
theory instead of a discovery, and believes that a filtrable virus is the 
cause. Other investigators support the filtrable Aurus theory, 
including Park,® who feels that such a theory is more tenable on 
account of the long incubation period of measles. Therefore, at 
the present time, there are three schools of thought as regards the 
etiology of measles. It seems quite likely that two, at least, 
are working with the same factor, the difference in their results being 
due to the variations in procedure and interpretation of findings. 

Measles, however, has been produced experimentally, both in 
man and animals, by the inoculation of infective material: blood, 
nasopharyngeal and tissue cultures which contain the infecting 
organism, rvliater'er it is proved to be. Whether or not the inocu- 
lated tA-pe of measles is a truly topical disease as in almost all cases 
of so-called successful inoculation, the disease is seen in a modified 
or attenuated form, certainly it does confer an immunity against 
measles. Natural immunity is often seen in A-ery young children, 
but persists for life in only a fcAV, The immunity commonly seen in 
infants may be transmitted through the breast milk, but it seems 
more likely that natural immunity is transmitted from the mother 
to the fetus through the placental circulation dmlng gestation. 
That eA'en this is irot infallible has been proA'ed by reports in the 
literatm’e of mothers, avIio although they had had the disease 
diu’ing pregnancy did not confer immunity upon their children, 
since they later developed measles. The dm’ation of the natural 
immunity is Amriable and may not last beyond the first year of life. 
This fact gNes rise to the large degree of susceptibility among children. 

The aim of prophylactic measures has been to dcA^elop a method 
to decrease the susceptibles, AAdiich is possible by certain forms of 
immunization. Because of the short duration of passiAm immunity, 
actNe immunization has been attempted. This is called morbilliza- 
tion and the term “sero-attenuation” has also come to be used. 
Herrman,® in 1914, reported his success in inducing a mild form of 
the disease in young infants by inoculating these infants by means 
of gently rubbing the nasal mucosa Avith nasal AA^'ashings collected 
from measles patients just prior to the appearance of the eruption. 
He felt that the immunity dcA^eloping as a result of the mild atjpical 
disease thus produced lasted for some time, at least two years. 
Hiraishi and Okamato' attempted actwe immunization by small 
repeated doses of infeeted blood. Degkwitz® injected cultm'es of 
conjunctiA’^al and pharyngeal secretions in order to produce actirm 
immunization. Nicolle and Conseil® used a seroA’accination method 
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using first convalescent blood serum followed by blood from patients 
with active measles. Other investigators have attempted active 
immunization by somewhat similar methods. Despite all these 
efforts, the present status of active immunization is still in the 
experimental stage and wliile it is hoped that the longer protective 
methods will soon be available, for the present the fairly assured 
protection of passive immunization should be tried. 

There are several methods of passive immunization, the most 
widely used being measles convalescent serum. Weisbecker,^® in 
1896, in Germany published the first report of measles convalescent 
serum which he used for active therapy of the disease. Cenci“ 
seems to have been the first to use convalescent serum for passive 
immunization. A very great many observers have published their 
results with this method. This convalescent serum is procm’ed 
from patients within ten days after defervescence of the disease. 

On account of the necessarily limited supply of human convales- 
cent serum, an endeavor is now being made chiefly by Tunnicliff 
and her associates to produce concentrated animal serum for general 
use. Of the various animals so far tested, goat serum seems to offer 
the least amount of reaction although horse serum also is used in 
the preparation of the antiserum as for other infectious diseases. 
So far, the sera either have not been satisfactory, or have been so 
limited in quantity, that they are not available for general use. 
As regards the convalescent serum in Philadelphia, a certain supply 
is available at the Philadelphia Hospital for Contagious Diseases, 
but only in a quantity to supply their own expected needs. 

Silverman^^ recently reported very interesting results obtained 
by himself and others using convalescent serum in community 
epidemic. Tlmough the local bureau of health, blood was collected 
from convalescent measles patients, by health officers or by the 
' family physicians. By using the serum thus collected definite 
protection was afforded the susceptibles who seemed likely to develop 
the disease. By this means, as well as by the mechanical isolation, 
the particular epidemic was controlled. It is interesting to note, 
in passing, that the serum of Ferry and Fischer did not give Silver- 
man satisfactory results. 

It is a well-established fact, that one attack of measles usually 
confers a life-long immunity. It is reasonable to conclude, there- 
fore, that the antibodies developed in the blood during an attack 
of the disease, will persist in adult life. If this be true, then the 
use of a serum of an adult who has had the disease, might be effective 
as a preventive ineasme. ^^^len, therefore, it became necessary to 
cope with an epidemic of measles which broke out among the 
children of the Southern Home for Destitute Children, the thought 
of usmg the pooled sera of the parents occurred to us. 

Dm-ing March and April, 1928, an epidemic of measles occurred in 
this Home. This outbreak was coincident with an epidemic of 
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the disease among school children of the Pliiladelphia area. The 
source of the outbreak in the home was quite apparent, as all of the 
children of school age attend the public schools. The extent of the 
epidemic in the city and the number of cases developing made it 
necessary to attempt to limit the spread of the infection. As it was 
impossible to procure sufficient convalescent measles serum, from 
om patients or elsewhere, to insure a dosage sufficient to protect the 
susceptibles, and as no measles streptococcus antitoxin or animal 
serum was available for immediate use, it was decided to use adult 
serum, the donors being parents of children in the Horae. 

In the epidemic with which we dealt, owing to the contact of 
om children with public school children, as well as with each other, 
ten children developed tjq>ical measles, between March 24 and 
April 11. Our total population at that time was 100 children. 
Forty-five children had had measles in the Home or gave histories 
of having had measles prior to admission. There remained in the 
institution 55 children who gave no history of having had measles, 
a large majority of whom were, therefore, susceptible. Our problem 
was to give protection to these children, if it were possible. To 
obtain an adequate supply of serum, volunteers from the parents 
of the children were called upon. Each donor was questioned for 
a history of measles and only those who gave a positive history were 
used. From each donor enough blood was put into a sterile test 
tube for a Wassermann test and the tube was properly labelled. 
Then as much blood as could be conveniently removed was run into 
an Erlenmayer flask, which was provided with a two-holed rubber 
stopper into which glass tubing was inserted. One set of tubing 
was bent at an angle and used for aspiration to increase the flow. 
To the other a needle with necessary rubber attachment was fastened. 
All apparatus was sterilized before use, and the blood was with- 
dravm under aseptic precautions. The blood was set aside in the 
refrigerator to clot and the serum later decanted, or when neces- 
sary, centrifugalized. All the Wassermann-negative and sterile 
sera were pooled and divided and pom-ed into small vials. 

Owing to the length of time necessary for collecting the blood, it 
was done on two different days, and each daj'^’s collection went into 
separate pools. The inoculations were made as soon as the sera 
was ready. The first collection immunized 35 children and the 
second collection immunized the remaining 20 susceptibles. 

On April 15 and April 22, the 55 susceptibles were inoculated 
with 5 cc. of the pooled sera by injection into the buttocks. The 
children were graded according to contact with the children sick 
with measles and according to age; and those in closest contact, 
and next, the young children were inoculated in order named. 
No untoward reactions followed nor did any fresh cases of measles 
follow nor did any fresh cases of measles develop. 

The following questions arise: had we reached the end of a self- 
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limited epidemic, or had the- epidemic been limited by isolation and 
hygienic management, or was the absence of new cases due to the 
definite protection of the serum? In answer to the first, we must 
remember that the epidemic in the city was still going on, and 
that our apparently well children were going daily to the public 
schools. As to the second, although the cases of measles were 
isolated as soon as a definite diagnosis was possible, there still 
existed contacts within the Home of susceptibles with the early 
measles cases having catarrhal symptoms. It, therefore, seems 
reasonable to conclude that the prophylaxis by the- injection of 
adult serum was effective. 

On April 23, however, one cliild showed a rash not t}T)ically 
morbilliform in character, and had a slight rise in temperature, 
without however, developing any prodromal coryzal symptoms, or 
Koplik spots. This reaction first thought to be a serum (anaphy- 
lactic) reaction, proved to be German measles. Seventeen other 
cases followed between April 23 and May 1, 8 of whom had not been 
given the serum because of a proven positive history of a previous 
attack of true measles. These cases ran the brief course usual in 
German measles and showed all its characteristic symptoms; nor 
was there any difference in the course between the 10 who had 
received the adult serum and the 8 who did not. Two of the original 
10 cases of genuine measles were included in the 18 who later had 
German measles. 

Shaw^^ states that in German measles the susceptibility varies in 
different epidemics, though it is usually low: about 30 per cent of 
the individuals exposed. He also states that one attack usually 
confers immunity for life, although second attacks have been 
reported. Since, therefore, the pooled sera which we used, probably 
contained relatively few antibodies against German measles, by 
reason of the dilution and original small amount present we were 
not disappointed at its failure to provide protection against German 
measles as well as it did against true measles. 

The use of the serum of adults with a history positive for measles 
we considered as an original procedure but in looking up the litera- 
ture it was found that Degkvdtz^^ had recommended it, and that 
vonTorday'® had reported 116 injections with failure to obtain 
protection in only 12 cases. Reitschel,^® Jervilh^ Hilsinger,*® 
Goebel,^® Kovacs®° and Bivings,®^ have all used such serum but in 
quantities of 20 to 30 cc., which was much greater than the amount 
wliich we used. Some reported successful protection, while in 
others a modified measles developed. In the Southern Home, the 
55 susceptibles who received the serum intramuscularly have up to 
this time apparently been protected, although 10 of these children 
have had an attack of German measles. 

It has been suggested by Hilsinger that the efl’ect of inoculation 
might be due to nonspecific agents in the serum; Tliis thought has 
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also occurred to us, although in our series of cases, not one case of 
measles followed the injection of the adult serum, although 10 cases 
of German measles did. Are we to assume then that the infective 
agents of measles are more susceptible to the nonspecific agencies 
contained in adult blood than the infective agents of German 
measles? It seems more likely to have been the result of an insuffi- 
cient concentration of German-measles antibodies. 

Summary. 1. Fifty-five susceptible children all of whom had 
been exposed to measles were inoculated with pooled (Wassermann- 
negative) adult serum. Those in closest contact and then the 
younger children were inoculated with the first blood collected, as 
probably greater risks. 

None of the ehildren receiving the serum developed measles; nor 
had attenuated or modified measles. 

2. Eighteen children of the Institution later had attacks of 
German measles. Of these 10 had received the serum, and 8 had 
not. (The latter had a positive history of a previous attack of true 
measles.) Two of the children attacked by German measles, were 
among the original 10 who contraeted measles between March 23 
and April 11. 

Conclusions. 1. Measles is frequently too carelessly considered 
by the laity and even by the medical man. It constitutes a grave 
illness in all children affected under one year of age; while in its 
complications, it threatens the health and even life of older children. 
In delicate and pretuberculous children, it often is an activator for 
the various forms of tubereulosis. 

2. Despite the almost universal susceptibility of the disease, 
prophylaxis against it is worth the effort, since, if it succeeds only 
in delaying the time of the onset, many lives will be saved. 

3. Although the etiology of measles is the subject of investigations 
of many talented workers, the specific infecting agent has not been 
convincingly demonstrated. Various sera have been experimentally 
collected, but have given indifferent results in elinical tests. The 
blood (whole and serum) of convalescent patients, however, con- 
tains specific antibodies, since its injeetion has given uniformly good 
results, either entirely preventing the disease or producing an aborted 
or attenuated form, which has nevertheless, produced a lasting 
immunity. 

4. Since the amounts of convaleseent serum are manifestly very 
limited, and since the disease spreads so rapidly and is difficult to 
control by reason of many unsuspected contacts, some more practi- 
cal means of prevention should be tried. Considering that one 
attack of measles usually gives immunity for life, the serum^ of 
adults having had the disease presmnably contains the antibodies. 
On this presumption, the injeetion of adult serum should help to 
prevent the spread of measles, particularly in an institution for 
children, who are at once confined and yet exposed to contacts. 
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5. In an epidemic in 1928 among the school children of Philadel- 
phia, adult pooled serum, collected from the serum, collected from 
the parents of children in the Southern Home, was injected in 5-cc. 
doses to susceptibles in the Home, without the development of one 
case of measles even of an attenuated form. Apart from all the 
possibilities of chance which might have produced this result, the 
effect was so satisfactory that the use of pooled adult serum in similar 
outbreaks should be encouraged. 

Note. — We wish to acknowledge our indebtedness to Miss Frieda Ward for col- 
lecting and preparing the serum. 
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EOSINOPHILIA IN LIVER DIET, 

By E. jMeulengracht, M.D., 

AND 

SiGRID PIOLM, M.D., 

COPENHAGEN. 

(From Medical Department B, Bispebjerg Hospital, Copenhagen.) 

Introductory Remarks. In their paper of 1927, “A Diet Ricli in 
Liver in the Treatment of Pernieious Anemia,” hJinot and hlurpiiy' 
mention that they have frequently’' oliserved a mhrked eosinophilia 
in patients on liver treatment, and tliey say: . . within a few 

weeks after the diet was begun, the polymorplionuclear eosinophils 
occasionally increased to beyond 20 per cent, this increase persisting 
for many weeks.” 
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This observation has been confirmed by many other clinicians, 
and short remarks on this finding are often met with in tlie mass of 
papers already published on the liver therapjL 

13ut only a few authors who have studied the blood picture of the 
white eorpuscles in connection with liver diet, are paying any par- 
ticular attention to the eosinophilia. Watkins and Berglund- state 
that in their case the number of eosinophils began to increase after 
three weeks of treatment, and they take the eosinophilia as being 
due to overdosage of liver. In 4 patients, Whitby^ found eosino- 
philia to set in at a similar point of time in the treatment, and in 
mentioning this finding he gives some hypotheses as to its nature: 
"The eosinophilia seems to be a part of the patient’s reaction to the 
treatment, and the transient nature of the phenomenon points to a 
parallel between the reticulocyte reaction and the increase in 
eosinophils;” later he says: "It is coneeivable, therefore, that 
eosinophilia will be foimd to be another favorable prognostic sign;” 
and later: "If anything, the phenomenon is anotlier point in fa^mr 
of attributing the beneficial effect of liver to its action on tlie bone- 
marrow.” 

In a subsequent paper, however. Smith and ^^^litby■’ report that 
they also found eosinophilia— amounting even to 61 per cent— in a 
series of young people convalescing after various diseases in whom 
liver therapy had been instituted. Consequent to the above-cited 
views they also take the eosinophilia in these convalescents to indi- 
cate a stimulating effect of the liver treatment on the bone marrow. 

Later publications on the liver therapy, in which the treatment 
with liver extract becomes more predominant, do not mention any 
presence of eosinophilia. Ordway and Gorham,® to be sure, do 
mention the occurrence of eosinophilia in their material, but it does 
not appear from their report whether this was observed in patients 
on liver diet or in patients treated with extract. Whenever the 
reports on extract-treated patients give details of the white blood 
findings, there is no evidence of eosinophilia. 

Still, the occurrence of eosinophilia in pernicious anemia on liver 
diet is a peculiar phenomenon. For in pernicious anemia the general 
rule is that the polymorphonuclear eosinophils are reduced in number 
or lacking altogetlier. 

Author’s investigations. As we thought that we had become aware 
of certain principal lines in this problem, we have tried to throw 
some further light on this question by going through our material 
of liver-treated patients with pernicious anemia. In 37 of our 54 
cases we have’ differential counts which are serviceable for a survey, 
although they might have been made more frequently and more 
regularly. With a view to the present question, we have further 
treated a number of control individuals suffering from various 
diseases with liver in one form or other, and we have watched the 
white blood picture in tliese persons. 
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The differential counts are made on cover-slip preparations, and 
100 cells are counted in each specimen. Six per cent eosinophils is 
taken as the upper limit of the designation: no eosinophilia. 

As the development of eosinophilia in our experiments has 
proved to depend on the form in which the liver is ingested, our 
results will be mentioned in sequence as the results of treatment 
with: (a) Raw liver; (b) fried liver; (c) liver extract; (d) results of 
alternating or mixed treatment. 

(a) Treatment with Raw Liver. Calf liver is used throughout. 
The liver was ground verj'- finely and given in wafers or as a beverage 
together with orange juice. At first, in 1927, the doses were 
small, but the initial dose was soon increased to 200 or 300 gm. a day, 
and a similar or somewhat smaller amount was given as mainte- 
nance dose. All told, 22 patients were treated for longer periods 
with raw liver alone. A few of these have kept on taking raw 
liver, others have gradually turned to mixed treatment or to treat- 
ment with extract alone; finally, a few patients who were previously 
treated with extract, have, for the sake of experiment, been treated 
periodically with raw liver. 

During tlie treatment there developed a marked degree of eosino- 
philia in the great majority of these patients, ^^dlen tlie liver is 
given in large daily doses, the eosinophilia usually appears in -about 
four weeks, although it may take a longer time in some cases. As a 
rule, the eosinophilia sets in rather suddenly and attains some quite 
high values: 20, 40, nay, even as high as 74 per cent has been 
observed in one of our cases (Table I). Once the eosinophilia has 
appeared, it may vary some in value from one examination to 
another, but otlienvise it seems to keep up as long as the admin- 
istration of raw liver is kept up— at any rate, we have seen it to 
persist in patients who were getting this treatment for about two 
years. 


TABLE I (F.M.H.).— diagnosis: PERNICIOUS ANE^MIA. 


Date, 

1 

Poly, 

Lymph. 

Eos. 

Mono. 

j Mast. 

1 Treatment. 

Aug. 25, 1927 

57 

41 

1 

; 

1 

0 

Raw liver, increasing to 
200 gm. 

Jan, 9, 192S 

29 

IS 

43 

4 

5 


Feb. 4 

9 1 

13 

74 

4 

0 


Mar. 31 

27 

27 

44 

2 

0 1 


April IS 

40 

19 

38 

3 1 

0 j 


Juno 24 





i 

. Liver extract corresponding 

1 to 300 gm. of liver. 

Aug. 2S 

57 

10 

24 

10 

0 

1 

Dec. 22 

! 56 

j 

1 

25 1 

17 

2 

0 

1 Liver extract corrc.sponding 

1 to 100 gm. + fried liver, 
125 gm. 

Mar. 9, 1929 

J 63 

27 < 

6 

4 , 

0 ; 

1 

! 1 

Liver extract corresponding 
to 200 gm. 

Juno 10 

I 50 

23 

1 

13 

4 

1 0 1 
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As is evident from the examples given, tlie number of eosinophils 
is inereased at the expense of the polymorphonuclear neutrophils, 
whose number is reduced correspondingly— not only in percentage 
but also in absolute value; for the slight leukocytosis that is seen in 
the beginning of the treatment does not continue later on. 

As exceptional cases in which the eosinpphilia failed to appear, 
or developed to a slight degree only, we may point out one patient 
who was treated with raw liver for one and a half years without 
the eosinophilia ever rising higher than to 10 per cent. He claims 
he has taken 250 gm. of raw liver a day, but as the rest of the clinical 
results ha^•e been less favorable in his case, we are not fully convinced 
as to the accuracy of liis statement. In another patient, who came 
under treatment not so long ago, eosinophilia did not appear until 
after six weeks of treatment, and in the following weeks its values 
were only 8, 19 and 9 per cent. 

Corresponding cxiieriments were carried out on 4 control indi- 
viduals with a daily dose of 250 gm. of raw calf liver. The clinical 
diagnoses of these 4 cases were: Chronic endocarditis, acute 
rheumatic polyarthritis, achylia, gastric ulcer. After about four 
weeks of treatment all 4 control individuals showed the tj'pical 
development of a marked eosinophilia. Instances are given in 
Tables II and III. 


T.VBLE II (K. A. 11).— diagnosis: CHRONIC ENDOCARDITIS. 



Date. 

Poly. 

Lymph. 

Eos. 

Mono. Treatment. 

i 

Dec. 

28, 1928 

o3 

32 ‘ 

6 

9 , Raw liver, 250 gm. 

Jan. 

5, 1929 

79 

14 

4 

3 

Jan. 

11 

GO 

27 

S 

5 i 

Jan. 

21 

55 

20 

19 

9 

Jan. 

29 

48 

15 t 

34 

3 

Feb. 

5 

44 

16 

37 

3 ! 

Feb. 

15 

31 

21 

43 

' 5 

Feb. 

25 1 

60 

IS 

13 

0 


TABLE III (iM.J.).— DIAGNOSIS: POLYARTHRITIS RIIEHMATICA. 


Date. 

Poly. 

; Lymph. ' 

j Eos. 

Mono. 

Treatment. 

Sept. 18, 1928 ' 

70 

1 21 ! 

1 

i 3 

1 

! 

i 6 

Raw liver, 250 gm. 


Sept, 27 1 

66 

1 21 1 

5 

1 8 ■ 

1 


Oct. 1 

69 

1 27 

1 3 

1 1 



Oct. 13 1 

35 

: 19 

1 43 

3 



Oct. 23 1 

19 

1 10 

1 67 ! 

3 



Nov. 5 j 

30 

1 29 

i 37 I 

4 



Nov. 14 1 

44 

i 20 

35 

1 



Nov. 23 1 

17 

1 26 

! 1 

54 

1 

3 
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(6) Treatment leitli Fried hirer. Calf liver is used tliroiigliout. 
The liver is fried but slightly so that it is brownish on the outside, 
and reddish in the middle. The dosage has been 250 gm. a day. 
Only one case of pernicious anemia is treated in this way. The 
treatment was kept up for three months. There was no eosino- 
philia; the highest count was 6 per cent (Table IV). 


TABLE IV (e.N.).— diagnosis: PERNICIOUS ANEMIA. 


Date. j 

Poly. 

1 

Lymph, j 

Eos. 

Alono. 

1 

; Alyelo. 1 

Treatment. 

Alar. 

13, 1929 i 

62 

i 

1 36 

1 

i 

1 

I 

0 


Alar. 

23 

I 44 

i 49 

0 

1 8 

1 0 


Alar. 

29 ' 


1 




Fried liver, 300 gm. 

April 

3 

! 80 

1 15 

0 

i 5 

0 


April 

10 

i 

! 14 1 

i 0 

1 12 

3 


April 

23 

! 58 

1 27 ! 

6 

1 8 

0 


Alay 

1 

■ 69 

! 18 1 

i 1 

13 

0 


Alay 

8 

1 67 

; 24 

! 1 

8 

1 


Alay 

15 

! 55 

1 33 

1 4 

8 ' 

0 s 


Alay 

22 

; 60 

: 35 

! 0 

10 

1 


Alay 

29 

1 51 

, 21 

i C 

18 

4 


June 

5 

1 54 

' 38 

! 1 

7 ’ 

0 ‘ 


June 

14 

! 67 

’ 36 

0 

1 7 

1 0 


July 

1 

t 61 

’ 32 

1 ^ 

1 

1 4 

1 0 



Three control individuals with the diagnoses: Pleurisy, gastric 
ulcer, and pleurisy, and 1 normal control individual were treated 
respectively four, two, two and a half and two months in the same 
way. Three of the 4 controls showed absolutely no eosinophilia 
(Table V). In the fourth control individual the count gave 0, 0, 6, 
7, 3, 6, 9, S, 9 and 3 per cent. 


TABLE V (s.).— diagnosis: pleuritis. 


Date. 

Poly. 

1 LjTnph. , 

Eos. 

1 Mono, 

April 12, 1929 

57 

i 

29 

5 

9 

April 19 

• 63 

30 ' 

1 

G 

April 29 

57 

: 31 

2 

10 

Alay 5 

66 

29 

1 

4 

Alay 10 

62 

: 25 

3 

10 

Alay 17 

65 

; 32 

1 

2 

Alay 24 

64 

' 21 

1 

14 

Alay 31 

GO 

1 31 

0 

9 

June 7 

59 

25 

4 

12 

Juno 15 

65 

27 

2 

0 

June 22 

66 

20 

1 

7 


Treatment. 


Fried liver, 250 gni. 


(c) Treatment with Liver Extract. A smaller part of the c.xtract 
employed is Liver Extract Lilly or some other extract, the chief part 
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is Extr. Hepatis (Medicinalco, Copeiiliagcn) . Usually the initial 
dose has corresponded to 300 to 600 gin. of liver. As a rule tlie 
maintenance dose has corresponded to 200 to 300 gra. of liver, but 
this dosage has not always been kept up. 

Twelve of the patients witli pernicious anemia have continuously 
been treated witli extract alone. None of tliese showed eosinopliilia 
to the same degree as was observed in the patients treated with raw 
liver, and most of them showed no eosinopliilia (Table VI). Two 
patients showed a slight increase of the eosinophil count (up to 
8 and 9 per cent) ; in 1 patient there was once an apparently acci- 
dental increase to 14 per cent; and 1 patient who has been treated 
and observed for twenty months, showed twice an apparently 
accidental increase in number of eosinophils amounting to IS per 
cent and 27 per cent, respectively. This case, however, may hardly 
be considered pure, as on a later examination the patient states 
that he had substituted whole liver for liver extract during a period 
some time before; but reliable information on tliis point is not 
available at the present. 


table VI (e.f.l.).— diagnosis: pernicious anemia. 


Date. ! 

i 

Poly. 

Lymph. 

Eos. ' 

Mono. 

My do. 

Treatment. 

Aug. 19, 1928 



1 

1 

i 

j 


Liver extract corresponding 
to GOO gm. 

Aug. 20 

31 : 

GO 

0 

2 

1 


Sept. 15 

63 ! 

32 

0 

5 

0 


Sept- 24 

59 

35 

0 

6 

0 


Oct. 6 

50 

46 

1 1 

3 

0 


Oct. 10 






Liver extract corresponding 
to 300 gm. 

Oct. 30 

55 

35 

2 

8 

0 


Dec. 15 j 

3S 

50 

1 

11 

: 0 


Mar. 8,1929 

46 

! 

47 

0 

7 

0 



A single control experiment on a patient with phlebitis who got 
liver extract corresponding to 600 gm. of liver daily for two months, 
gave no eosinophilia. 

(d) Altemating or Mixed Treatment. More than half of the 
patients have been subjected to a change in treatment, as a rule in 
this way, tliat tliey were first treated with raw liver and tlien grad- 
uallj'^ went on to get liver extract. But, as mentioned, a few 
patients who had previously been treated witli liver extract, were 
now — for tlie sake of experiment — put on raw liver. 

Tlie results of these changes in treatment have been quite clear- 
cut when the periods of treatment have been sufficiently long and 
sufficiently straight. The eosinophilia has gradually subsided on 
dianging from treatment with raw liver to treatment with liver 
extract. In some of these cases, the eosinophilia disappeared within 
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a few months (Table VII), in others it persisted for a longer period— 
up to six months— before it finally went away (Table VIII). Some 
of these patients may later show an apparently accidental eosino- 
philia on a single examination, but it is quite reasonable, we think, 
to regard this as similar to the finding we mentioned in a few of the 
patients treated with extract alone. 


TABLE VII (P.S.R.).— diagnosis: PERNICIOUS ANEMIA. 


Date. 

Poly. 

Lymph. ' 

Eos. 



Treatment. 

Feb. 1, 1928 

52 

45 

3 

0 

0 

Liver extract corresponding 
to 200 gm. 

Feb. 10 

45 

48 

1 

6 j 

0 


Feb. 13 






Liver extract corresponding 
to 300 gm. 

Feb. 20 

67 

21 

5 ^ 

7 

0 


Feb. 27 

53 , 

35 

1 , 

8 

3 


Mar. 5 

38 ! 

57 


4 

1 


Mar. 15 

64 ' 

22 

4 

10 

0 


April 18 






Liver extract corresponding 
to 200 gm. 

June 19 

58 

30 

3 

7 

2 


Oct. 1 

71 j 

24 

2 

8 

0 

Liver extract corresponding 
to 100 gm. 

Dec. 6 

48 1 

41 

2 

9 

0 



TABLE VIII (S.E.R.).— diagnosis: PERNICIOUS ANEMIA. DIABETES 


MELLITUS. 


Date. 






Treatment. 

Nov. 9, 1927 

1 

64 

32 i 

3 

1 

0 


Nov. 12 

! 





Raw liver increasing to 200 
gm. 

Jan. 4, 1928 

59 

20 

14 

7 

0 


Jan. 14 

8 

29 

51 

9 

2 


Mar. 17 

i 





Liver extract corresponding 
to 300 gm. 

hlay 9 

60 

21 

11 

8 

0 

June 19 

52 : 

20 

17 

5 

5 


Aug. 15 

62 

29 

3 

6 

0 


Oct. 16 1 

68 

26 

3 

o 

O 

0 


Oct. 23 

68 

26 

3 

3 

0 


Nov. 19 

61 

21 

9 

7 

2 


Dec. 3 

60 

25 

8 

7 

0 

Liver extract corresponding 
to 200 gm. 

Mar. 9,1929 

60 

33 

3 

4 

0 


Vlieii, on tlie other hand, the treatment has changed from liver 
extract to raw liver, eosinophilia has appeared after the usual 
period, about four weeks, of treatment (Table IX). In such cases, 
it should be pointed out, tlie eosinophilia appears at a time when the 
patient has long ago been compensated for his anemia. 
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TABLE IX (E.X.).— DIAOXOSIS; PERXICIOI'S ANEMIA. 


Date. 

! Poly. 

; Lymph, j 

Eos. 

> Mono, j 

Myclo. 

! Treatment. 

Sopt. S, 1927 

1 . . 

f 

I 




; Haw liver, increasing to 
200 gm. 

Jan. 4, 1928 

29 

14 

49 

0 ' 

2 

i 

Feb. 15 






Haw liver, 250 gm. 

Mar. 9 






Inver extract corivsjmnding 
‘ to 300 gm. 

Mar. 25 

57 

10 

27 

G 

0 

( 

June 19 

43 

25 

21 

9 

2 


Aug. 1 

07 

12 

11 

10 , 

0 


Aug. 30 




I 

i 

I 

• ' 

j Liver extract corresponding 
to 100 gm. + 1 liver disli 
weekly. 

Dec. 21 

OS 

23 

5 

4 1 

i 

0 

■ Liver extract corresponding 

1 to 100 gm. 

Mar. 7, 1929 

59 

31 

1 

9 1 

0 



TABLE X (E.N.) — DIAGXOSIS: BEUXICIOUS AXEMIA. 


Date. 

Poly. 

Lymph . 

Eos. 

* Mono. 

j Myclo. 

1 Treatment. 

April 22, 1927 

53 

40 

5 

i 2 

! 0 


May 12 




i 

1 

Raw liver, increasing to 200 
Rm, 

Jan. G, 1928 

47 

* 28 

11 

1 12 

1 2 


April IS 

35 

24 

i 31 

10 

I 0 


July 5 




1 * ’ 

j 

t 

1 

f 

Liver extract corresponding 
to 200 gm. 

Dec. 12 

42 

42 

14 

2 

! 0 


Mar. o. 1929 

C3 

30 

I 2 

2 

1 0 


June 5 

59 

25 

} 20 

i G 

1 0 


TABLE XI 

(n.n.). 

—diagnosis: 

PERNICIOUS ANE:\nA. 

Date. 

Poly. 

Lymph. 

Eos. 

1 

Mono. 

' Myelo. 

Treatment.- 

Jan. 12,1928 

56 

! 29 

, 

2 

7 

1 

Liver extract corresponding 
to 300 gm. 

Jan, 20 

55 

i 37 

4 

6 

S 


Jan. 27 

68 

1 26 

1 

3 

2 


Eeb. 4 

42 

1 40 

7 

9 

1 


Feb. 13 

41 

j 45 ■ 

1 

11 

2 


Feb. 22 

G2 

t 26 

5 

S 

0 


Feb. 29' 

G2 

IS 

8 

11 

1 


Mar. 8 

70 

20 

4 

5 

1 


April 3 






Raw liver, 300 gm. 

May 3 

44 

15 i 

29 

12 

0 


May 31 


! 




Liver extract corresponding 
to 200 gm. 

Aug. 3 

47 

27 

17 

9 

0 


Sept. 4 

70 

14 

13 

3 

0 


Dec. 18 

53 

15 

20 

6 

0 

• 

Mar. 4, 1929 

G6 

i 21 

8 

4 

0 


June 12 ' 

; 63 

1 33 

2 

2 

0 
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If tlie patients have been taking a mixed treatment, partly raw 
liver, partly fried liver and partly liver extract, either combined or 
alternating, the eosinophil features will be somewhat “muddled” 
(Table "X). 

Discussion. As far as we can see, our investigations demonstrate 
two points : (1) That eosinophilia, at least in its tjqpical pronounced 
form, develops only when the treatment is carried out with raio 
liver, and fails to appear on administration of fried liver or liver 
extract; (2) that this eosinophilia is not characteristic of patients with 
pernicious anemia, but appears m other individuals too on admini- 
stration of the same quantity of raw liver. 

As to the first of these points, it is quite true that treatment with 
underdone, fried or roasted, liver or with liver extract occasionally is 
associated with an increase in the number of eosinophils that 
approaches or exceeds the upper limit of the normal, and that 
instances of transitory and apparently accidental eosinophilia 
occasionally occurs in cases treated with liver extract, but this does 
not alter the main point: that the tjqiical pronounced and persistent 
form of eosinophilia is' encountered only in treatment with raw liver, 
where it is a very frequent, almost constant, phenomenon. 

It is not so easy to say whether we disagree with other investiga- 
tors on this particular point. For other investigators who mention 
the eosinophilia, in passing or more in detail, have evidently not 
paid any attention to this difference in effect of the various methods 
of administration, and for this reason they do not always state in 
which form the liver was given. Evidently Whitby has used both 
raw and prepared (“cooked”) liver, and Smith and Whitby mention 
only “fresh-cooked” liver. 

From the control experiments it is obvious that the phenomenon is 
not characteristic of pernicious anemia, as all the controls turned out 
positive. This finding suggests by itself that the eosinophilia is no 
indication of the therapeutic liver effect in pernicious anemia in the 
same way as, for instance, the reticulocyte reaction. And this 
conclusion is obvious from the fact that the phenomenon does not 
appear in treatment with fried liver or liver extract that, therapeu- 
tically, has given excellent results, with tjqiical reticulocyte reaction 
and rise of hemoglobin percentage and erythrocyte count. Even 
when the doses of liver extract were excessive— corresponding to 
600 gm. of liver a day— there was no eosinophilia. 

So when ^Vhitby and Smith and Whitby classify the eosinophilia 
with the reticulocjffe reaction as indications of the curative liver 
effect, we cannot subscribe to this view. On the contrary, ve hare 
to look 712)071 the eosinophilia as a praciicalh/ accideiiial hij-iyrodiict in 
the ircaimcni that has nothing to do 7vith the curative effect. It seems 
perfectly unreasonable when Adler and Schiff,® after treating 2 
normal individuals with “Hepatrat” and finding an increase in 
eosinophils to 9 and 5 per cent, declare that “diese Tatsaclien 
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sprechen dafiir, (lass das Hepatrat eiii ausgcKeiclmct wirksamer 
Leberextrakt ist.” 

At present we shall not enter into any discussion of what may 
conceivably be the cause of this eosinophilia but merely mention 
that, from direct clinical observatiop, it appears to represent a 
harmless phenomenon. 

Summary. Eosinophilia in liver treatment of pernicious anemia 
has appeared in a marked and jiersistent form when the treatment 
is carried out with raw liver (calf) in large doses. As a rule, the 
eosinophilia has appeared rather suddenly after about four weeks of 
treatment, and it has reach to high degrees— 20, 40, even 74 per cent. 
It seems to persist as long as tlie administration of raw liver is kept 
up. On treatment with fried liver (calf) or liver extract, the 
phenomenon has usuallj^ been absent; and when present in single 
instances, it was in a faint and transitory form. ‘ 

Control individuals suli’ering from various other diseases have 
responded to the treatment in the same manner as have patients 
with pernicious anemia, as they constantly showed eosinophilia on 
ingestion of raw liver but not after intake of fried liver or liver 
extract. 

This eosinophilia is to be considered a by-product in the treat- 
ment of pernicious anemia with raw liver that has nothing to do 
with the curative effect of the treatment. 

As far as directly observable, the eosinophilia represents a harm- 
less phenomenon. 
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EOSINOPHILIA WITH SPLENOMEGALY. 

By Francis F. Harrison, M.D., 

ATTENDING PHYSICIAN, MARY IMOGENE BASSETT HOSPITAL, COOPERSTO'WN, N. Y% 

(From the Medical Service of the Mary imogene Bassett Hospital, Cooperstown, 

New York.) 

The oeeurrenee of marked eosinophilia together with enlargement 
of the spleen has been reported a few times in reeent years. ^ These 
cases are of considerable' interest, both because of their rarity and 
because of certain difficulties in classification which they present. 
At this clinic we have recently observed such a case, both clinically 
and pathologically. 
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Case Report. On July 30, 1927, B. N., a man, aged twenty-three years, 
was admitted to the hospital complaining of pain in the chest, cough and 
night sweats. His family history was negative apart from the fact that his 
father was said to be suffering from cancer. The past history included 
an attack of jaundice at the age of eight years and _ diphtheria five years 
previously. He had had frequent attaclcs of topsillitis. 

A year and a half before admission the patient began to have pain in 
the left chest, aggravated by motion, coughing and deep breathing. No 
other s 3 Tnptoms were present until seven months before admission, when, 
following a tonsillectomy, he began to have a productive cough, fatigue 
and night sweats. The pain became more sharp and was also felt in the 
right chest. Four months before admission a diagnosis of pulmonary tuber- 
culosis ■was made and temporary improvement followed a two weeks’ stay 
in bed. Two weeks before admission he spat up about a cupful of blood. _ 

Physical examination revealed a rather listless young man with pale sidn 
and reddish hair. There were no abnormalities of the head and neck. The 
chest showed some dullness above the third rib on the left anteriorl}'', and a 
patch of rS.les at the inferior angle of the right scapula. The heart appeared 
normal. The spleen percussed definitely enlarged, but the edge was not 
felt. The deep and superficial reflexes were very active and a tremor of the 
hands was present. 

The most interesting laboratory finding was the blood counts, which are 


charted below. 

July 30, 

August 1, 

Sept. 20, 


1927. 

1927. 

1927. 

Hemoglobin 

75% 


50% 

Red blood cells . 

. 3,520,000 


2,780,000 

White blood cells . 

16,000 


13,450 

Polymorpho nil clears 

26% 

48% 

33% 

Small lymphocytes 

13% 

14% 

8% 

Large bnuphocytes 

0% 

2% 

3% 

Eosinophils .... 

60% 

30% 

55% 

Basophils .... 

1% 

0% 

1% 

Platelets .... 


180,000 



The smear showed some variation in size and shape of the red cells. The 
most strildng feature, however, was the fact that the eosinophils were 
practically all adult forms. Only about 1 per cent of them appeared 
immature. A large number of them were vacuolated. 

The urine showed a small amount of albumin and occasional hyalin 
casts. Stool examination was negative for ova, parasites and blood. 
The sputum was t'ndce negative for tubercle bacilli, yeasts and molds. 
The Giemsa stain showed large numbers of eosinophils. Culture of the 
sputum yielded a staphylococcus as the predominating orgam’sm, with also 
occasional pneumococci. Microscopic examination of a piece of deltoid 
muscle was negative for trichinaj. Roentgen rays of the chest showed 
enlargement of the hylus on both sides, with accentuation of the markings 
into both upper lobes, and some clouding at the right apex. It was thought 
to be most suggestive of tuberculosis. A basal metabolism done when the 
temperature was 100.4° was +35. 

The patient wa^ not seen again after the last blood examination on 
September 20, 1927. His local doctor reported on November 29 that he was 
weaker and losing weight, "ndth a cough which could onl}" be relieved bj' 
morphin. He died, Januarj’^ 4, 192S. An autopsy was done fourteen hours 
after death at his hoine,_by Dr. George Mackenzie, after the body had been 
einbalmed. His physician reported that prior to death he developed severe 
pain in his head and nearly lost his sight. Permission to examine the liead 
was not granted. 

VOL. 179, NO. 2. — niDnUAnv, 1930 S 
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Autopsy Report {Ahslradccl). The bodj' is that of a young man in fair 
state of nourishment. The body has already been emlmltned and is very 
rigid throughout. Tlierc is an aljundant growth of red hair. 

There is no free fluid in the abdominal cavity. The lower margin of the 
liver lies 9 cm. below the xiphoid and 9..5 cm. below the costal border in the 
midclavicular line. The anterior margin of the spleen does not project 
below the costal border, but ])ali)ation reveals considerable enlargement. 
The mesenteric lymph nodes are irregularly enlarged, some measuring up 
to 1.5 cm. in diameter. In the mesentery a calcilicd node measuring more 
than 1 cm. in diameter is noted. A small amount of fluid is present in the 
right pleural cavity. There are dense adhesions at the apices of both lungs. 

Ilearl. The apex of the heart is formed entirely of the left ventricle. 
In the niyocardium of t he rigiit ventricle is a small brownish mottled area. 
There is some thickening of the mitral valve at the free’ border. A throm- 
bus, 0.5 to 1 cm. in thickness, lines practically the entire cavity of the left 
ventricle. 

Lungfi. Section through the apex of the left lung reveals some dark 
hemorrhagic sj)ots. Numerous .‘similar hemorrhagic blotches arc found 
oyer the anterior .surface of the right upper lobe. Considerable pigmenta- 
tion is present. 

Spleen. The spleen is very large and dceifly notched on the anterior mar- 
gin. It measures IG by 10 by G cm. and weighs .510 gm. The capsule is 
smooth. In the embalmed state it is dark bluish red. 

Microscopic. lAings. Fibrous pleurisy and emi)hysonia arc pre.scnt. 
The hemorrhagic spots seen in the gross arc found to be areas in which the 
alveoli are packed with red cells and contain j)igment-ladcn wandering 
cells. In the center of the areas the red cells predominate while at the 
periphery only a few red cells arc seen and the alveoli are crowded with 
wandering cells, less filled with pigment. In these areas, the alveolar septaj 
are thickened and crowded with wandering cells and eosinophils and some 
organization is present. 

Ilearl. A thrombus is adherent to the wall and scars are present in the 
myocardium which appear to be the result of small infarctions. In these 
areas eosinophils are abundant. 

Spleen. The pulp is crowded with eosinoi)hils which to a lesser extent 
are invading the Maljughian follicles. The}' are for the most part adult 
poljTnorphonuclear cells, but myelocytes are frequently found. The eosino- 
philic granules ajDpear normal but frequcntlj', especially in the myelocj'tes, 
are sparsely scattered in the clear blue cytoplasm. Large cells resembling 
mj'eloblasts occur. 

Liver, In the dilated sinusoids are many eosinophils whose morphology 
is similar to those encountered in the spleen. Here also are found a few 
large cells resembling myeloblasts. IMany of the portal spaces are infiltrated 
with lymphoid cells and eosinophils. 

Lymph Nodes. Eosinophils are more abundant in some nodes than in 
others. They are most frequent in the medulla, less so in the lymph cords 
and rather rare in the peripheral sinuses. Here as in the spleen the cells . 
are for the most part adult, yet myelocytes are frequent. 

Bone M arrow. The bone marrow is very hyperplastic, the overwhelming 
majority of the cells being eosinophils in aU stages of development. They 
are for the most part myelocytes. Megacaryocytes and m 3 'eloblasts are 
frequent. 

The marked clinical resemblance of this case to pulmonary tuber- 
culosis is interesting and apparently explained by the finding at 
autopsy of multiple hemorrhagic foci in the upper lobes of the lungs. 
The leukocytosis with enlarged spleen and moderate lymphadenop- 
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atliy, together with the presence in several of the tissues of eosino- 
philic myelocytes, at once suggests that this condition may be a 
leukemia involving the eosinophilic system of cells. \et, upon 
examining the blood smears one is struck by the maturity of the 
eosinophilic cells. It is difficult to find any that might be classified 
as myelocytes. One wonders if this is not rather an unusual 
response of the homopoietic system to some infective or toxic agent. 
A search through the literature yields reports of several cases rather 
strildngly similar to the present one and it seems probable that 
they all constitute a rare clinical entity. 

The earliest similar case of which we are certain is that reported 
in 1912 by Stillman,^ of a man complaining of vague pains and weak- 
ness who exhibited pallor, lympliadenopathy and splenomegaly. 
The white blood count ranged from 118,000 to 165,000 with 85 to 
91 per cent eosinophils, 1.8 per cent of which were myelocytes. 
No parasites were found. Tlie Wassermann reaction was positive. 
The patient was followed for only a month. The author classified 
the case as one of myeloid leukemia with predominance of the 
eosinophilic cells. 

In 1919, Shapiro- reported the case of a diabetic, aged forty-eight 
years, who complained of wealmess, cough and loss of weight and 
Avho had rales and dullness at the apices of the lungs, palpable 
epitrochlear and inguinal glands and an enlarged spleen. The 
white blood count rose from 15,600 to 236,000 with 48 to 86 per 
cent eosinophils and increasing numbers of myelocytes. The 
Wassermann reaction was 4-1- . No parasites were found. Autopsy 
showed no tuberculosis, but patches of pneumonia, a thrombus in 
the right ventricle and infarcts in the spleen. Microscoi)icalIy, 
there was cellular conversion of the bone marrow with a predomi- 
nance of eosinophilic myelocytes and myeloblasts and infiltration 
of the spleen, liver and lungs with eosinophilic cells. In this case 
also the author believed he was dealing with an eosinophilic leukemia. 

In the same year Giffin^ reported the case of a man, aged thirty- 
one years with marked splenomegaly, slight lympliadenopathy and 
a leukocytosis of 21,800, 73.6 per cent of which were eosinophils. 
Following splenectomy, the leukocyte count rose to 97,200 and later 
to 211,000 with eosinophils from 79 to 90.7 per cent almost all of 
which were mature forms. The patient died four and a half years 
later of empyema. The spleen and lymph glands showed many 
eosinophils and a few eosinophilic myeloc^■tes. The bone marrow 
at autopsy was hj^ierplastic with many cosinojihils, the majority 
of them well developed. 

Aiibertin and Giroux,^ in 1921, reported the case of a cardiac who 
for the ])criod of four years during which he was followed, showed a 
white count of 6900 to 26,000 with eo.sino])hils uj) to 05. 8 per cent, 
practically all of them adult cells. The spleen was .dightly enlarged. 
No ])arasites were found and the ^Vasscrmann reaction was negative. 
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Deatli was cine to heart failure. An autopsy was performed wliieh, 
however, did not include mieroscopic study. They discuss the 
possible relationship of the condition to anoxemia. 

In the following year McDonald and Shaw^ reported the case of a 
man, aged forty-six years, whose history included loss of weight 
and some gastric disturbance. His spleen was enlarged and the 
leukocytes numbered 34,000 with eosinophils 71.4 per cent, only 
0.7 per cent of which were myelocytes. Following splenectomy, the 
leukocyte count gradually rose to 138,250 with esoinophils 79.3 
per cent, of which 4.7 per cent were myelocytes. During this period, 
there was apparent clinical improvement. The spleen showed the 
presence in the pulj) and sinuses of eosinophils and esoinophilic 
myelocytes with, to a lesser extent, invasion of these cells into the 
Malpighian bodies. They cite a case seen by Dr. Edwin Matthew 
of Edinburgh, of a girl, aged twelve years, with digestive trouble and 
a leukocyte count of 12,000 to 15,000 with 85 per cent eosinophils. 
No parasites were found and the spleen was not felt. Unfortu- 
nately, the case could not be followed. Ward,® in commenting on 
the case described by McDonald and Shaw, tends to regard the 
cosinophilia as a response to some demand, and cites a number of 
earlier cases which he regards as similar. Perhaps chief among 
these is that rcjiorted by Malins^ of a woman, aged thirty years, 
with painful splenomegaly. Following splenectomy, the leukocytes 
rose from 10,000 to 50,000 and large poljTnorphonuclear cells were 
found to be actively phagocyting red cells. There is, hoAvever, no 
apparent proof that these cells were eosinophils. 

In 1923, Langen and Djamil® reported the case of an asthmatic, 
aged thirty years, with a total white count of 12,400, 75 per cent of 
which were eosinophils, apparently all adult cells. The spleen 
was not palpable on admission, but later was felt two fingers breadth 
below the costal margin. On one occasion a vermifuge yielded 33 
ankylostoma. On a purin-free diet, the percentage of eosinophils 
dropped from 85 to 51 per cent, later rising again with the addition 
of purins to the diet. They classify their case as an idiopatliic 
hypereosinophilia. ■ 

In 1925, Boekelmann® reported the case of a man previously 
infected with malaria and hookworm, who complained of dizziness, 
dyspnea, cough and hemoptj’^sis. He had fever, hypertension and 
albuminuria. The leukocytes numbered 36,400 with 74.8 per cent 
eosinophils. The spleen was considerably enlarged. Searches for 
parasites yielded only trichocephalus dispar in the stool on one 
occasion. After six month’s treatment with a purin-free diet, the 
patient was symptom-free, the spleen was no longer felt and the 
wliite blood count was 7040 with 15 per cent eosinophils. 

The same year Schmidt and Weyland^® reported a case of acute 
fatal illness characterized by diarrhea, stiffness of the extremities, 
muscle pains and high fever. The total white blood count was 
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90,000 with 67 per cent eosinophils, all adnlt forms. The spleen 
was not felt. At autopsy small tlirombotic vegetations were found 
on the mitral valve and also thrombosis of some of the smaller 
coronary arteries. The spleen was not enlarged, but showed a 
hyperplastic pulp filled with eosinophils. Many eosinophils were 
present in the interlobular stroma of the liver. The walls of 
the intestinal ulcers contained round cells and eosinophils. The 
histology of the lymph nodes suggested leukemia except that the 
eosinophils were adult forms. In the bone marrow the young forms 
were only slightly increased. 

The same year, Bass^^ reported the case of a ehild, aged six years, 
who had been referred to him for examination prior to a sinus opera- 
tion. She had been loiown to have an enlarged spleen at the age 
of two years. At the time of examination she was found to have 
moderate lymphadenopathy with enlarged spleen and liver. The 
white blood cells numbered 14,800 to 25,600, with adult eosinophils 
37 to 64 per cent and eosinophilie myelocytes up to 6.3 per cent. No 
parasites were found. Soon after the child died of bronchopneu- 
monia. An autopsy was not performed. 

In 1927, P. Armand-Delille and Pierredon^^ reported the case of a 
child, aged thirteen years, who, for the five months during which 
it was observed, had a leukocytosis of about 35,000 with an eosino- 
philia of 76 per cent. The child had had malaria with a number of 
recurrences and at the time of observation was suffering from 
severe bronchial asthma. There was some cervical adenopathy 
and the spleen was felt three fingers below the costal margin. 

Hodgldns disease may produce a somewhat similar picture. 
Krumbhaar'^ reports a case in a young woman, aged twenty-eight 
years, with a rapidly fatal febrile course, where the leukocytes rose 
to 120,000 with as high as 90 per cent mature eosinophils and the 
bone marrow loaded with eosinophils. 

It is difiicult to say whether some of these cases should be classi- 
fied as a true leukemia or as a hj’perleukocytosis, but it seems likely 
that they, together with the case reported here, constitute a clinical 
entity having the following features : 

1. Leukocytosis of varying degree with a very high percentage of 
eosinophils, practically all of which are adult forms. 

2. Splenomegaly and a moderate degree of lymphadenopathy. 

3. Following splenectomy a marked increase of the eosinophilia 
without, however, any corresponding change in the clinical appear- 
ance of the patient. 

4. Apparently a decreased resistance to infection, so that death 
supervenes from intercurrent disease after a variable period of time. 

5. At autopsy a hj’pcrplastic bone marrow filled with eosinophils 
in all stages of development, and in the spleen and lymph glands 
not only large numbers of adult eosinophils, but also a few eosino- 
philic myelocytes. 
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Summary. ] . A case is reported witli marked eosinojdiilia and an 
enlarged spleen. No parasites were found. Autopsy revealed a 
lijqrerplastic bone marrow filled with eosino])hils and in the spleen 
and lymph nodes very many eosinophils and occasional eosinophilic 
myelocvtcs. 

2. Similar cases are reported from the literature. 

3. The belief is ex])rcssed that these cases constitute a clinical 
entity. 
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DEPRESSED BONE-MARROW FUNCTION FROM THE 
ARSPHENAMINS. 

(IxcLL’DixG A Type of So-called Agranulocytosis.) 

By David L. Farley, AI.D., 

piiiL.\nEi.riiiA. 

(From Medical Service A of the Pennsylvania Hospital.) 

The condition, instanced by the following case histories, is 
comparatively rare. For some reason not well understood, no 
accounts of it are found before the year 1919, despite the fact that 
salvarsan was brought out by Ehrlich in 1910 and neosalvarsan in 
1912. Labbe and Langlois (1919) first described this complication 
of arsphenamin treatment. I have found reports of 39 cases since 
then. Of these, 23 patients died and 16 recovered. 

Case Reports. C.\se I.— M. C., a female, aged thirty-three years, was 
admitted on January 25, 1925, Ijecause of vaginal iDleeding. She had had 
6 intravenous injections of neoarsphenamin and S mercurial injections, xhe 


es of injections were: 

Nooars- 


Mercury 

Date. 

plicnamin, 

Rm. 

Date. 

salicylate, 

gm. 

June 4, 1924. 

. 0.6 ' 

July 23, 1924 . 

. . 1 

June 8 .... 

. 0.6 

Sept. 24 

1 

June 25 .... 

. O.G 

Oct. 1 

1 

. ! . . 1 

July 2 .... 

. 0.6 

Oct. S 

July 9 .... 

, 0.6 

Oct. 22 

I 

July 16 .... 

. 0.6 

Oct. 29 

Nov. 12 

Nov. 19 

. . A 

. . 1 

; . . . 1 
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After tlie last mercurial injection, her gums Ijecame sore. At the time 
of admission, the gums were bleeding freely. On December 20, she began 
to bleed from the vagina. This had continued since with fever, fainting 
spells, wealaiess, headache, and bleeding from the nose. Her appetite had 
been poor. She had had no hematemesis. She had been constipated. 
She had. not bled from the bowels. Shortness of breath and palpitation of 
the heart were present. She thought she had become more anemic. Her 
menstrual periods had alwaj's been regular and of normal duration. She 
stated that she contracted syphilis from her husband sixteen years before. 
She had six children. 

Examination. Marked pallor, ejmnosis of the lips', normal pupillary 
reactions and elevated temperature were noted. The gums were slowly 
oozing blood. Pyorrhea and many gold-capped teeth were present. One 
small posterior cer-\dcal l 5 miph node was felt. The examination of the lungs 
and heart gave negative signs. The spleen was not felt. The lower edge 
of the liver was 3 cm. below the rib margin in the midclavicular line. The 
peripheral reflexes were luqoeractive. There was no swelling of the legs. 
Vaginal examination was negative except for oozing of blood from the 
cervix. 

Progress. January 31. The uterus was curetted and packed with 
thromboplastin-soaked gauze. 

February 1. A blood transfusion of 200 cc. was done. 

Februarj’^ 2; The patient was very weak and extremelj'^ anemic. This 
note was made: “Yesterdaj’’, there was oozing of blood from the gums. 
Today, bleeding from the gums and vagina has ceased. There is no purpuric 
eruption. There are no signs of local disease to account for patient's condi- 
tion. There is a marked leukopenia affecting mainlj" the poljunorphonu- 
clear cells. She has the signs and sj'inptoms of aplastic anemia. There is 
increase in the Ijleeding time and reduction in the blood platelets. There 
is no jaundice or other gross evidence of blood destruction.” 

Februaiy 4: Elevation of temperature continued. The patient was 
seinistuporous. There was no further bleeding from the gums or vagina. 

February 5: The patient had a chill and was very weak and stuporous. 
The packing Avas removed from the vagina. This was followed bj' a slight 
hemorrhage. 

February 7. A transfusion of 32.5 cc. of blood was done. The patient 
grew i^rogressively worse, desjAitc this, and died on tliis date. 

Laboratory Notes. Average Urine Analysis: Color, amber; reaction, 
acid; specific gravity, 1030; albumin, none; sugaiy none; no pus; no red 
blood cells. 

Blood Counts: 



Date. 

Hb., ! 

I>cr rent. 

! R.b. 0., 
j per c.iiiin. 

: W, b. c., 

1 per c.inni. 

' Polynior., 
per cent. 

j T.r>'7nph., 

per cent. 

j Myelo., 

1 per rent. 

i 

.Tail. 20, 

1925 

10 ^ 

S70.000 

i 

:^200 

t 1 

■ 22 


i 

j 1 

.Jan. :n 


10 

5:^0,000 

2900 



! 

Fob. 2 


10 1 

500,000 

; 2800 

t 

12 

88^ 

i 0 

J 

1 


* The lymplioeytes were .small Iyini)l)ocyU'.s of normal niorijlioloKy. No mielc.nteil 
kmI were found. 


Blood Platelets. February 2, 102,5: 80.000 jier c.miu. 

Bleeding Time. Fei)ruary 2. 102.5: thirty minutes. 

Wassermann Test. Tlie Wassermann reaction was moderately po.sitive. 
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Comvient, Case L If we ]iacl been ignorant of tJie arspiicnainin 
treatment this patient had received, we might have diagnosed her 
condition as acute idiopathic purpura heinorrliagica, because of the 
general picture, tlie thrombocytopenia, the prolonged bleeding time, 
and so forth. It is to be noted that she received no neoarsphenamin 
for four months before the onset of syraptoins. However, slie 
received mercurial injections at weekly intervals after her last 
injection of neoarsphenamin. It is well known that mercury is also 
to some degree a bone-marrow depressant. TJic anemia was 
initiated b}'- blood loss from hemorrhage. The paralyzed or 
destroyed erythroblastic tissue no doubt failed to produce red cells 
to replace the loss. We have evidence sufficient in this case to say 
that an aplasia (physiologic at least) of the myeloblasts, the erythro- 
blasts, and the megakaryocytes was present. 


Case II. — N. T., a male, laborer, white, aged tliirt 3 '-three j'cars, was 
adjnitted on August 3, 1925. His complaints were soreness of the mouth, 
eruption of the skin, fever and general weakness. He had been treated for 
sj'philis by wcekl}' intravenous injections of neoarsjdienamin for six weeks. 
On Jul.v 20, 1925, after his fifth injection, he liad swelling and tenderness of 
the gums, a papular eruption of the face toth swelling and redness of the 
right eyelid. These symptoms were disregarded by his physician; no blood 
count was made, and a sixth and last injection of neoarsphenamin was 
given on Jul}'' 29, 1925. After this, he felt feverish and verj' ill. The 
soreness of the mouth increased. He was admitted to the Medical Ward 
four days later. 

Examination showed a young man acutelj' ill toth fe^'er, appearing 
moderately prostrated and 'ndthout pallor or edema, A papular eruption 
was seen over the face and anterior chest. A blepharitis of the right eye 
%vith congestion of the conjunctiva was noted. The right pupil was slightlj’’ 
smaller than the left. The gums were swollen, red and tender. The 
lungs seemed normal, A faint systolic murmur was heard at the apex of 
the heart. The liver, spleen and kidne 3 "s were not felt. There was no 
lymphadenopathy. A tentative diagnosis of arsenical stomatitis, dermati- 
tis and blepharitis was made. The patient was given sodium thiosulphate 
intravenous^’' without improvement. 

Progress. August 9 ; ' The patient was acutely ill. A few fine rides were 
heard at the base of the right lung. 

August 10: The patient was slightly jaundiced. The liver dullness 
extended IS to 30 cm. below the costal rnargin in the midclavicular line. 
An ischiorectal abscess was found. A possible septicemia was_ thought of. 

August 11; The ischiorectal abscess was incised. Cellulitis about the 
sacrum was seen. Jaundice was increased. The liver was tender. Rides 
at the right base and the left apex of the lung were noted -with prolonged, 
expiration. . . 

August 14; The pulse became weaker, respirations forced, jaundice 
deeper, and the patient died at 8 p.m. The patient’s temperature was 
constantly elevated tliroughout his illness. 

Laboratory Reports. Urine: The specific gravity varied from 1010 to 
1024; albumin varied from a slight tract to a cloud. ]\Ian3'' dark, granular 


casts were present. 

Blood Counts. Hemoglobin, 73 per cent; red blood cells, 3,900,000 per 


c.mm.; leukocytes, 1000 per c.mm. , ^ .nn 

Differential Blood Count. Polymorphonuclear, 0; l 3 ^mphoc 5 d;es, 100 per 
cent; transitionals, 0; eosinophils, 0. The lymphoc 3 d;es were of normal 
morphology. No nucleated red cells were seen. 
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August 9; The total leukocyte count was 3600 per c.mm., of these, 26 
per cent were poljnnorphonuclears, 70 per cent lymphocj’tes, and 4 per cent 
transitionals. The lymphocytes were of normal morphology. No nu- 
cleated red cells were seen. 

Blood Chemistry. August 9: Urea nitrogen, 92; creatinine, 9.5; sugar, 
104 mg. per 100 cc. 

Blood Culture. August 9; Bacillus proteus was isolated. 

Necropsy. (Dr. John R. Paul.) There was marked jaundice of the sldn, 
coniunctiv£E, and all the internal organs. An area of cellulitis was present 
in the region of the buttock. 

The liver weighed 2240 gm. The liver cells were greatly vacuolated, 
chiefly about the central vein of the lobule. 

The spleen weighed 450 gm. The Malpighian corpuscles were well 
defined.' Small hemorrhages were scattered throughout and man3’- pob^- 
morphonuclear cells were present. 

The heart showed only parenchymatous changes on microscopic examina- 
tion, but no gross lesion. The pleurte showed no lesions. The lungs showed 
passive congestion at the bases. Many alveoli were partly collapsed. A 
contained blood and fibrin, but there was no inflammatory reaction. 

The stomach, ileum and colon showed hemorrhagic gastritis,, ileitis and 
colitis. 

ParenchjTuatous changes were present in the kidnej's and the adrenals. 

The postmortem blood-urea nitrogen was 160 mg. per 100 cc. of blood. 
Postmortem blood culture gave the proteus bacillus in pure culture. The 
bone marrow was not examined. No enlai’gemeut of brniph nodes was 
found in anj- of the superficial or deep groups. 

The anatomic diagnoses were : Diffuse papular dermatitis with ulceration 
and gangrene of buttock, bacteremia with bacillus proteus, hemorrhagic 
bronchopneumonia, hemorrhagic gastritis, ileitis, and colitis, and acute 
parenchjmiatous degeneration of the liver and Iddnej's. ■ 

Comment, Case II. This patient’s bone marrow was apparently 
clestroj'ed or paralyzed by neoarsplienamin. A profimd reduction 
in the output of polymorphonuclear leukocytes occurred. His 
natural immunity against infection was seriousb^ impaired. A 
septicemia by bacillus proteus, an organism usually nonpathogenic, 
followed. The" organisms of the mouth cavity invaded his tissues. 
The patient had symptoms at least a week before his last injection 
which should have led his physician to investigate his blood picture. 
Some reduction in the differential percentage of granular cells no 
doubt existed at that time. 

Case III. — L. M., a colored female, aged twenty-three j'cars, was 
admitted on August 29, 1924, complaining of sore mouth, sore throat and 
headache. The soreness of the mouth began four daj’s before. There were 
marked salivation and painful gums, but no bleeding. Fe^'er and anorexia 
with vomiting of all food, frontal headache, burning and redness of ev'cs were 
noted. She had several watery stools in the twenty-four hours Ijcfore 
admission. The diarrhea ceased soon after admission. The previous 
medical historv, famih’ and social histor.v were unimjiortant. 

Since January, 1924, her menses had been profuse and prolonged (two to 
three weeks) and accompanied b\' backache. In July, 1924, she lind been 
on our surgical wards because of uterine bleeding. Clinical examination at 
that time was negative and a diagnostic curettage was done. No radio- 
therapy was used. The report on the uterine scni})ings w.as hypertrophic 
endometritis. The bleeding ceased. Her IVassermann reaction was found to 
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be stronglj' positive. She received 0.3 gm. of neoansplicnaniin on Augirst 16 
and August 23, respectively. She was sick all week after the second injec- 
tion (August 16. 1924) and the third ijijcction made her much worse, mark- 
ing the onset of the pre.scnt illness. 

Examination (on admission) showed a temperature of 103° F., a ])ulse 
of 124 and respirations of 36. There was jaundice of the sclcnc and 
salivation. The gums and the oral mucosa were red, swollen and tender. 
The pharynx was injected. Slight cervical and ejntrochlear adenopathy 
was noted. The heart and lungs were negative, d’he liver was enlarged 
and tender. The spleen was just paljiable. 

She was menstruating at the time of admi.«sion. She developed small 
ulcerations in the mouth (roof and left check) and se\-eral teeth hccaihe loo.se 
and were extracted as well as a ])iece of necrotic mandilde. The temperature 
became normal September l.o after a ty])hoid-Iike course and a decline 
by lysis. 

Laboratory Reports^. Urine: The urine showed a trace of al!)unnn and 
occasional hyaline casts. 

Was^^ermann Tc-‘^t. The blood Wassermann reaction was strongly ])ositive. 

Blood Count. The blood counts were as follow.s: 


I 


Date. 

lib.. 

per cent. 

n.h.c., 
]icr. c.iiiin. 

; w. b. c.. 
I>er c.miii. 

Polyriinr., I..yrtip}i,, 

, por cent. ^ per cent. 

1 

! Mono., 
i per cent. 

:^IycIo.. 
j per cent. 

Auk. 20. 1024 

; 55 

) 

3, .100, 000 i 52,50 

j 0 i 100 

j 0 

! ^ 

Sept. 1 



1 3350 

1 1 ! 24 

i d 

! GO 

(Oxidase 

St ain; Kranular rolls, j 

i G‘i per coiH ; nongra nular cell 

s. 30 per 

cent.) 

Sept. 12 

55 


5800 

1 10 5S ! 

1 0 

2G 

Sept. 20 

i 


G200 

I 3.3 i 44 1 

0 

21 

Sept. 27 



0050 

44 1 40 1 

1 0 

10 

Oct. 8 



GGOO 

j 50 : 43 I 

i 1 

0 


After an uneventful convalescence, she was discharged free of symptoms 
on October 14, 1924, after which she was seen in the medical di.spensarj', 
and also in the salvarsan clinic on the follov.-ing dates: 

November 1, 1924: She received ncosalvarsan 0.3 gm. intravenously. 

November 11, 1924: She felt well, although menstiiuating every two 
weeks but not excessively. The blood showed: Hemoglobin, 8.5 per cent; 
red blood cells, 4,440,000, leukocj4es, 6800, neutrophils, 55 per cent; 
mononuclears, 5 per cent; lymphocytes, 37 per cent; eosinophils, 2 per 
cent; basophils, 1 per cent. 

December 6, 1924: She was free of s3’mptoms. The blood showed: 
Hemoglobin, 80 per cent; pobunorphonucleai-s, 47 per cent; small lympho- 
cjiies, 36 per cent; large l 5 anphoc 3 des, 12 per cent; mononuclears, 4 per 
cent; eosinophils, 1 per cent. 

December 17, 1924: She was given ncosalvarsan 0.3 gm. intravenously. 

Januar 3 ’^ 15, 1925: She was feeling well but had a chill and felt badb”^ 
for several da3’s after the last dose of ncosalvarsan. The blood showed; 
!Leukoc 3 i;es, 7200; neutrophils, 45 per cent; small l 3 unphoc 3 i;es, 49 per cent; 
large Hmiphocytes, 6 per cent. 

Januar 3 ’- 22,' 1925: She Avas feeling quite well. No blood count AA^as 
made and she ncA'^er returned and could not be located thereafter. 

Comment, Case III. Altliough this patient bad received no mer- 
emy, she had the general appearance of mercurial salivation. The 
prominent features were tlie SAVolIen mucous membrane of tlie 
mouth Avith constant profuse dribbling of salh^a, the depressed state 
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of the polymorpliODuclear cells, and the constantlj^ elevated tempera- 
ture. It is questionable whether further arsphenamin tlierapy 
should have been attempted so soon after her severe illness. The 
danger of a further acute depression of the bone marrow even by 
small doses of arsphenamin was great. The presence of large num- 
bers of myelocytes was interpreted as a stimulation myelocytosis. 

Case IV.— J. C., a white male teamster, aged nineteen 3"ears, was ad- 
mitted on June 30, 1927, complaining of weakness and fever. He Avas aa'cII 
until February, 1927, A\dien lie had a chancre. Following this, he yvas given 
three intravenous arsphenamin treatments by his famil}’- physician. The 
exact date and dosage of this medication are unknown to me. There were 
no ill effects at the time of injection. He had no secondarj'- syphilitic mani- 
festations and felt well until April, 1927, A\dien he de\'eloped quins 3 ’' on 
the left side. This was treated b 3 '^ incision and seA^eral days’ rest in bed. 
The throat condition became AA^ell, but since this time (two months) he had 
not AA'orked because of progressive Aveakness, feA'^er, increasing pallor and 
chilb’’ sensations. He had had no hemorrhages at an 3 ^ time. The past 
histor 3 '' was negatwe except for chancre as noted. The famib'- and social 
histoiy Avere negative. 

Examination. This shoAvcd a well-deA’eloped 3’'oung man marked^’' pale 
and quite toxic in general appearance. There Avas a generalized bunph- 
adenopath 3 ’^ of slight degree. Nothing abnormal about the head AA^as noted 
except cr 3 qitic tonsils. The lungs Avere apparentb^ nonnal. The heart Avas 
enlarged. S 3 ^stolic and diastolic basal murmurs and a Coi'rigan pulse Avere 
present. The spleen and INer Avere bareb’’ palpable. A tentative diagnosis 
of acute endocarditis AA^as made before the blood picture was known. 

Covrse. A t 3 "phoid-like temperature persisted until death occurred three 
AA'ceks after admission. Blood cultures taken on June 30 and Jub" 6, 1927, 
Avere sterile. A blood culture on Jub'' IS was positive for Bacillus p 3 m- 
C3’’aneus. On Jub' 2, a small bloodclot AA\as expectorated. This was the 
onb'^ hemorrhagic feature. He shoAved no purpuric lesions during his 
course. The margins of the gums were infected and edematous but did not 
bleed. 

Treatment. Blood transfusions were done on Jub’' 7 and 12, 1927. The 
transfusions did not improve his condition. lutraA’^enous injections of 
tartar emetic (10 cc. of a 1 per cent solution) were given Jub’' S, 9, 10, 12 
and 15, 1927. No effect, good or bad, AA'as noted. The patient died of 
toxemia on Jub' 21, 1927. No necrops 3 ' AA’as obtained. 

Laboratory Reports. Urine: Uriue auab'ses were negatiA’e. 

Blood Counts: 


D:itc. 

HI).. ' 

per cent. 1 

1 

H. b. c., 

1 per c.inrn. 

\v. b. c., 
per c.mm. 

LympJi., 
per cent. 

j Blood 
j platelets, 

1 per c.jnrn. 

July 1. 1027 . . . 

30 i 

000,000 

30.000 

100 

i 

[ 

J\ilv 5 

20 1 

i 950,000 

52,300 

t 100 

270.000 

July 8 

30 1 

1,100,000 

(After trail 

-fiiFion, 2‘j 

1 hours) 

July 10 ... 


1.075,000 I 

1 59.200 : 


! 200,000 

July 13 

30 

1.503,000 i 

i -12.000 

100 

1 

1 

July 10 ... 

1 

25 

1 

1,503,000 ; 

i 

00,000 


1 

! 

1 

1 

! 



^ 


O.xidase stains failed to sIioaa’. granules in the mononuclear cells. Blood 
platelets on JuIa’ 5, 1927, Avere 270,000 jicr c.niin., on JuIa’ 10, 300.000 per 
c.nun. 

Wossermann 'Test. The Wassennann reaction A\’a.« stronglA' po.?itiA’e. 
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Comment, Case IV. The absolute absence of granular cells and 
the increase in l 3 anp]ioc 3 des is to be noted. Iininunit 3 ’' was lowered 
to such a degree that the saprojdiytc, Bacillus p 3 -oc 3 Mncus, gained 
entrance to tlie blood stream. It seems likely that this patient 
died from acute lymphatic leukemia. The influence of his arsphena- 
min injections from the point of view of etiolog 3 f is ]>roblematical. 
The injection may liave been merely coincidental. Wlien the cause 
of acute lymphatic leukemia is fully understood, the connection may 
become clear. The literature records two cases similar from the 
point of view of great increase in leukocytes. Vill (1921) published 
reports of two 3 mung women who had received intravenous injec- 
tions of collargol after preceding injections of neoarsphenamin. 
Both died from acute intoxication with hemorrhages, thromboc 3 ’^to- 
penia and purpura. In one patient there was a leukocyte count of 
76,000, m the other 29,000 per c.mm. Vill considered the condition 
due to the selective action of silver on tlie reticuloendothelial 
S 3 'stem. Herzog and Roscher (1922) reported special studies on the 
same cases and arrived also at the conclusion that the condition was 
due to collargol poisoning. 

Case V. — M. II., a colored male, aged twent 3 ’’-two years, admitted 
March 2, 1928, complaining of epigastric pain and jaundice. In September, 
1927, he had a chancre. In April, 1928, he developed a secondary syphilitic 
skin eruption. He had no specific treatment until this time. Two weeks 
after the appearance of the eruption, he received his first dose of nep- 
arsphenamin. He received injections of mercur}’' and neoarsphenamin 
between this time and October 23, 1928, as foUow's: 


Dfttc. 


Dose, 

cc. 


April 4, 1928 
April 8 
April 11 
April 13 
April 18 
April 20 
April 25 
April 27 
May 2 
May 9 
May 11 
May 16 
May 18 
May 23 
May 25 
June 6 
July 11 
July 18 
July 25 
Aug. 1 
Aug. 8 
Aug. 15 
Aug. 22 
Sept. 12 
Sept. 26 
Oct. 3 
Oct. 10 
Oct. 17 
Oct. 24 


10.0 

McrcodeL 

0.6 

Neoarsphenamin. 

10.0 

Mcrcodel. 

O.G 

Neoarsphenamin. 

10.0 

Morcodel. 

O.G 

Neoarsphenamin 

10.0 

Morcodel. 

0.6 

Neoarsphenamin. 

10.0 

Mcrcodel , 

10.0 

Mercodel. 

0.6 

Neoarsphenamin*. 

10.0 

Morcodel. 

0.6 

Neoarsphenamin. 

10.0 

Mercodel. 

1.0 

Mercury salicylate. 

10.0 

Mercodel. 

O.G 

Neoarsphenamin. 

0.6 

Neoarsphenamin. 

0.6 

Neoarsphenamin. 

0.6 

Neoarsphenamin. 

0.6 

Neoarsphenamin. 

0.6 

Neoarsphenamin. 

10.0 

Mercodel. 

10.0 

Mercodel. 

10.0 

Mercodel. 

10.0 

Mercodel. 

10.0 

Mcrcodel. 

10.0 

Mercodel. 

10.0 

Mercodel. 
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Oue Wfeek after the last iujection, he became jaundiced and suffered from 
vague epigastric pains, most intense three or four hours after meals and 
radiating along the left rib margin to the back. There Avas no vomiting. 
His urine was dark and smok5^ His best weight had been 163 pounds. His 
admission weight was 140 pounds. There Avas no family history of Iffood 
dyscrasia. He had had measles and chicken pox in childhood, but had 
since been well. 

Examination. Blood pressure: Systolic, 110; diastolic, 70. Pulse and 
temperature were normal. He Avas a well-developed young adult negro, 
aged twenty-two years. He did not seem to be ver}"- sick. There Avas deep 
jaundice of the sclerce. The pupils were equal and reacted normally. The 
nose was negattye. Tlie mouth cavity shoAved no abnormality except 
questionabty diseased tonsils and two carious teeth. There was no thyroid 
enlargement and no cervical adenopathy. Examination of the lungs 
showed normal findings. Examination of the heart showed no abnormalities 
except a soft systolic apical murmur. There was slight epigastric tender- 
ness. The liver, spleen and kidneys were not enlarged. The epitrochlear 
and inguinal lymph nodes Avere slightly enlarged. The peripheral reflexes 
were normal. There was no edema. 

Laboratory Examinations. Wassermann Test: The Wassermann blood 
test was strongly positive. 

Uruie Examination. The urine contained an excesswe amount of bile. 

Stool Examination. Bile was present. No ova nor parasites were seen. 

Blood Counts: 


Date. 

1 

Hb.. 

per cent. 

B 

|H 


Polymor., 
per cent. 

! 

8 ! 

w 1 

i 

Bas., 
per cent. 

. 1 
rg 

au ] 
SR 

! 

5 

- y 

o i 

C O 1 

o c. ; 

1 

' 

i 

c 

o 

T ^ 

9 ^ 

H 

Nov. 11, 1928 

97 

4.450,000 

4100 ! 

30 

j 

none 

none 

69 

1 

none 

1 

Nov. 30 



9900 

46 

5 f 

! 1 ’ 

41 

4 

3 

Dec. 7 



6300 

68 

2 j 

I none 

' ! 

26 

4 

! 

none 

1 


Course in Hospital. The patient AA^as treated b}" rest in bed, general care 
and duodenal drainage. The jaundice cleared up rapidty. His general 
condition improA'^ed. He AA'^as discharged apparent^ in good healtli on 
December S, 1928. 

Discussion. This patient had an hepatitis precipitated by his 
antiluetic treatment. He also had imdoubtedly a mild depression 
of his bone-marroAV fimction. If he had received an additional 
dose of arsphenamin, I believe that he would haAm died from bonc- 
niarroAV depression. 


C.ASE YI. — K. C., a female, aged forty-four 3 'ears, had a pelvic operation 
at the FranWord Hospital in March, 1928. At this time, .she Avas found to 
have a positive blood Wassermann test, and was giA'cn intravenous injections 
of neoarsphenamin. The exact number of injections is not knoAvn. On 
.luly 27, 1928, she AA-as transferred for further anti.syphilitic treatment to 
the Outpatient Department of the Penn-sylvania Hospital. She rcceiA'cd 
iutnaA'cnously G doses of neoarsphenamin, each dose being 0.0 gm., and the 
interval betAveen doses a week. She was then given 12 intramu.scular 
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injections of bicliloroclol at weekly intervals. Slie then had a'lnontli’s 
rest from treatment. On DcQCinbor 2G, ]<)2S, slie was siven 0.(5 gm. of 
ncoar-sphenamin. On January 2, 1920, she complained of not feeling well. 
Her symptoms, however, were not definite enough to be disturbing, and 
she was given an injection of O.G gm. of neoarsphenamin intravcnousl}', 
and 10 grains of sodium thiosulphate four times a day bj’ mouth. On 
January 9, 1929, another injection of O.G gm. of neoarsphenamin was given. 

About an hour after this injection, she began to bleed from the gums. 
She bled rather profusely for about eighteen hours, when the bleeding 
ceased. She “hawked up” a considerable amount of blood. At the same 
time, there was diarrhea Avith blf)ody bowel movements. She was pros- 
trated and suffered c.specially from backaches. Her family ph 3 ’sician who 
examined her at the time stated that she had a great main^ purpuric spots 
all over the body and that she lost such a large amount of blood that she 
Avas “bled Avhitc.” The patient Avas so sick that she Avas afraid she avouIcI 
die. Her jihysician thought she Avould die from blood loss. She failed to 
report her condition to the Clinic; therefore, she Awas not folloAA’cd until 
Februarj'' 2, 1929. At this time, she seemed to haA’e com])letel.y rccoA'crcd 
and AA'as doing her houscAA’ork. A blood count A\'as made on February 2, 
1929, as folloAvs: Hemoglobin, Go per cent; red blood cells, 3,280,000; 
leukocytes, GGOO; ijolymorphonuclears, (59 i)er cent; lymphocytes, 23 per 
cent; monocytes, 7 per cent; basophils, 0; eosinophils, 1 per cent. 

The patient refused to return to Clinic for treatment. 

Comment, Case VI. It is unfortunate that it A\'as impossible to 
get blood counts on this patient until almost a month after the 
occurrence of hemorrhagic symptoms. The hemorrhages, tlie pur- 
puric eruptions and prostration make it highly probable that there 
AA^as a temporary depression of the bone marroAV, alfecting especially 
the blood platelets, Avith secondary hemorrhages from the mucous 
membranes. 

The folloAving case, Avith others shoAving leukemoid blood pictures 
in A^arious clinical conditions, has been previously reported by Dr. 

E. B. ICrumbhaar (192G). Through the courtesy of Dr. Knimbhaar 
it is included here in order that it may be more accessible as an 
instance of the rather rare condition under discussion. 

Case VII. — “Ha. I., a young married Avoman, aged tAvcnt 3 "-one 3 'ears, Avas 
admitted to the Philadelphia General Hospital, December 29, 1925, with 
acute gonorrhea and S3"philis, both of AA’hich diagnoses Avere ampl3'’ confirmed 
by histoiy, examination and laboratoiy findings. Except for a slight 
general adenopathy and tAAm carious teeth, there Avas nothing apparentb’^ 
germane to the present stud 3 ^ 

“One month later, AA'hile her treatment Avas progressing satisfactorily 
(she had recewed a series of from S to 10 neoarsphenamin injections— Dr. PI. 

F. Kotzen) her temperature, AA’hich had been practicalb" normal, suddenb’’ 
jumped to 102° F., and sta3'ed rather constantly betAA^een 102° and 104° F. 
for nine days. A superficial ulceration was noted on the gums, AAdiich spread 
during the Aveek and repeatedly 3delded smears of Vincent’s organisms 
(though not considered in every way typical). The submaxillary and . 
submental nodes became slightly more enlarged, but the spleen was never 
palpable. On the eleA^enth da3'-, the patient never having been more than 
slightly discommoded, except by the mouth ulcers, the temperature dropped 
quicldy to normal, the ulcers soon healed and the patient has continued well 
cA'^er since. 
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“Blood examination on the first da}’- of fever showed a leukocjde count 
of 15,200, of which only S per cent were polymorphonuclears, 48 per cent 
lymphocytes and 44 per cent were doubtful large mononuclear cells which 
were eventually considered to be mj'elocj^tes. The next daj" the count 
had dropped to 4700 leukocytes vith 60 per cent of the doubtful cells, and 
during the remainder of the illness the count remained between 3300 and 
5600, distributed in a similar manner. On the day on which the tempera- 
ture dropped, the count rose to 6300 and by the ne.xt daj'- the special cells 
had practically disappeared. Although they reappeared later in small 
numbers, the leukocjde count remained about 6000 and the patient perfectly 
well until two months later March 28, 1926, when she eloped from the 
hospital. 

“Blood Counts: 


Date. 

I 

i 

j W.b.c., 

' per cent. 

I 

1 

Polynior., 1 

per cent. 

Lymph., 1 

per cent. 1 

Mono,, j 

per cent. 

C 

c 

1 • o 

'.S 

1 g ^ 

: w 

Bas., j 

per cent. | 

OT . 

M -1.3 

O o 

\ u 

, o L, 
'C O 

1 o a 

'k 

1 

Myclobl., j 

per cent. 

u o 

.2 M 

o o 
>> & 

f<i 

1 

o 

4“ 

.M a 

o a 

Hb., 1 

per cent. 

K. b. c., 
per c.mm. 

Feb. 

2, 1920 ' 15,200 

i ! 

8.0 4S.0j . . ; 



! 

1 • • 


44 




Feb. 

3 

j 4J00 

5.0 35.0! . - , 


t . . 

. . i 


60 


GO j 

3,700,000 

Feb. 

5 

1 4,700 

G.0;41.0i . . I 



i 


53 


63 ! 

3,550,000 

Feb. 

G 

1 3,900 

4.0149.0* . . 1 





47 




Feb. 

7 

I 5,000 

1.0;52.0i 3 ! 





44 




Feb. 

S 

1 4,000 ! 

0.5'G1.5| 3 ! 




1 

1 34 




Feb. 

9 

; 3,300 

! i i 


i 

1 






Feb. 

10 

1 4,000 


i 






G6 

4,030,000 

Feb. 

11 

! 0,300 

32.0 ' 55.0 i . . ! 


' 1 



13 




Feb. 

12 

; G.ooo 

44.0 '47 0* . . i 

1 1 

1 . . 1 

1 7 


, 1 



! 

Feb. 

13 

j G,S00 

i40.0l60.0i i 


i 1 







Feb. 

15 

■ G,900 

! 49.0 '40.0 ' 2 ■ 

2 

' 1 





9S 

4,000,000 

Feb. 

IG 

1 0,100 

' 59 . 0 1 39 . 0 1 . . ' 

' 1 

1 1 




^ 1 

1 


Feb. 

18 

0,200,52.0-47.0; 1 i 





1 

1 



Feb. 

22 

8,000 

,05.0,28.0, 5 




1 

1 

1 

1 



Mar. 

5 

- 5,500 

50.0'23.0 5 

i 7 


! 0 



O 1 

1 70 

3,400,000 

Mar. 

12 

' 5,300 

'40.0-44.0 2 

1 ! ! 

3 

i 1 


i _ _ 

i ” 


! •• ' 

i 

SO 

1 

! 


Comment, Case I'll. —“A blood sample taken during the height 
of the illness was shown to an unusually eompetent hematologist, 
who, on the basis of the blood picture coupled with fever and mouth 
ulcers, was strongly in favor of a diagnosis of acute leukemia. 
Subsequent clinical and hematologic developments, liowcver, fairly 
rule this out.” 

General Discussion. The cases here reported belong to the group 
of symptomatic blood dyscrasias resulting from known causes. 
Benzol, radium and the Roentgen ray in excessive rlosage may 
produce similar clinical pictures. Selling (1910) first called atten- 
tion to the peculiar selective depressant action of benzol on tlic 
hemopoietic ajiparatus. The fact that benzol has such an action is 
of special interest when it is remembered that the arsphenamins are 
formed by the .substitution of arsenic about the benzol ring. 

It seems likely that ar.-^enic is not the oll'ending substance since 
arsenic poisoning does not usually profluce a ])icturc like that of the 
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group under discussion. However, a case of so-called granulocytic 
aplasia of the hone nianw following the use of an inorganic arsenic 
compound has recently been reported (1928) by Dr. Robert Y. 
Wheelihan, which seems of special interest in this connection. A 
child, aged nine years, with generalized involuntary twitching 
present since one month old, and thought to be caused liy cerebral 
injury at birth, was given a total of 625 minims of potassium 
arsenate (0.41 gm. or 6 grains of arsenic trioxid) over a period of 
thirty days. Slie dcvelojDed fever, inflammation of the phar^mx, 
gingivitis and infected teeth. The liver, spleen and submaxillary 
lymph nodes were enlarged. The white blood cell count dropped 
from 14,400 to 1300 cells, with a decrease in tlie poljmuclear neutro- 
l)hils from 02 to 3 per cent, and a corresponding increase in the 
lymphocytes from 34 to 93 ])er cent. On the seventh day following 
onset of fe\'cr the temperature became normal, tlie white cell count 
rose to 8450 with 52 per cent neutrophils. The child recovered. 
Wheelihan states that tins is apparently tlie first case on record 
with marked changes in the blood picture due to inorganic arsenic 
as such. 

Recently, we have treated an unusually se^^ere case of arsenic 
poisoning, a child aged nine years who had been given arsenic for 
ten consecutive months witli resulting general edema, secondary 
anemia, wrist and toe drop. This patient had no depression of 
polymorphonuclear cells, no lowering of blood platelets, no hemor- 
rhages, or other particular symptoms, found in tliese cases. 

In the literature there are reports of blood dyscrasias following 
arsphenamin treatment under a variety of titles, aplastic anemia, 
purpura hemorrhagica, bone-marrow depression, agranulocytic 
angina, and so forth. All of these symptomatic depressions of 
bone marrow occur, dependent, no doubt, upon the degree of toxic 
action and the particular elements of the marrow sufl'ering most 
injury. A general term, such as, "depressed bone-marrow function’^ 
seems desirable. 

The condition is a rare one. During the past seven years, only 
6 cases have occurred at 'the Pennsylvania Hospital. Coombes 
(1927) reports one case after four thousand injections of the 
arsphenamins. The condition does not seem to be due to unusual 
toxicity of a particular batch of the drug since it does not afi^ect more 
than one individual, where many are receiving treatment from tlie 
same solution . It is possible that tliose individuals in whom depres- 
sion of the marrow occurs possess congenitally, a weak hemopoietic 
apparatus. No proof can be found to directly support this. It 
, seems probable that a depressed state of the marrow which also 
depressed natural immunity may exist for some time without 
symptoms until a chance infection reveals the situation. Secondary 
■ infection, no doubt, plays a large part in the destruction of the 
patient, 
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Reported cases indicate that no one type of arsplienainin is more 
apt to produce depression than another. Arsphenamin, neoarsphen- 
amin, novarsenbenzol, sulph arsphenamin, silver arsphenamin seem 
to be equally potent in this regard. 

A knowledge of the prodromal symptoms of acute aplastic anemia 
is of especial importance since the withholding of an injection of 
arsphenamin in a patient who has begun to show signs of bone- 
marrow depression, may save the patient’s life. The mortality of 
the condition is very high after the symptoms become pronounced. 
A blood count, of course, is the most accurate check on the patient’s 
condition, so that one who uses arsphenamin should know when to 
have a blood count made. Data on prodromal symptoms is scanty. 
Moore and Keidel (1921) state that it(^jing, a mild macular, papular, 
or vesicular rash, prolonged fever or malaise, or any tendency 
towards purpura in a patient who has received arsphenamin, indicate 
that a blood count should be made before proceeding with the treat- 
ment. They also found an increase in eosinophils of from 5 to 8 
per cent a warning sign. A slight decrease in the neutrophils is 
especially ominous. After a patient has shown symptoms of possi- 
ble depressed bone marrow a long interval should elapse before 
further injections are made. No one Imows how long this interval 
should be. A safe interval of time might be placed at a year, because 
of the extreme danger. Every patient who shows jaundice or un- 
usual symptoms of any kind after arsphenamin medication, should 
have a blood examination before proceeding to the next injection. 

The symptoms and signs of poisoning can be predicted from our 
loiowledge of the pathologic physiology of the marrow. The 
arsphenamins do not always depress equally the ^^arious elements 
of the hemopoietic apparatus. Thus certain ones may fail to have 
hemorrhagic purpuric symptoms because the blood platelets have 
escaped, while at the same time there may be a profound anemia 
from the effect on the erythroblastic tissue. The lesion about the 
mouth and throat, and for that matter, inflainmatoiy lesion else- 
where, such as bronchopneumonia, follow the destruction of the 
patient’s active immunity. The exact site of origin of this immunity 
is unknown, but undoubtedly, ferments, originating in the poly- 
moiphonuclear cells, are an important part of it. When first seen, 
tlie patient’s hemoglobin may be high and his blood platelets numer- 
ous. On the turn of tlie life cycle of the elements of the blood, the 
most desperate symptoms occur because the natural process of 
destruction of old and worn-out cells continues while the apparatus 
for supplying new cells has suddenly ceased to function. 

AVhile there is no specific treatment for acute anemia secondary to 
arsphenamin, there are certain logical indications for active therapy. 
Sodium thiosul])hate may be given intravenously to attempt neutral- 
ization of remaining arsenic in the bloorl ami tissues. TJiis should 
be vigorously followed up and should be gii'cn as early as possible. 
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TJie lesions about tlic tcelli and ino\ith slunild he treated by a den- 
tist. Sodium perborate solution, 1 dram to a half glass of water 
used as a month wasli is a very vahialde solution. 

Blood transfusions are indicated for the theoretical accomjilish- 
ment of four objects of treatment: (a) To supply red blood cells 
and hemoglobin; {h) to supply polymorphonuclear cells; (c) to 
combat infection; (d) to supply soluble ferments probably decreased 
or absent from the patient’s scrum. Blood transfusions should be 
vigorously repeated. As many as 10 or 12 transfusions maybe 
necessary, and this should be prc])arcd for from the outset. It 
should constantly be kept in mind that the jiarticular patient under 
treatment may not have an actual aplasia, but simply a temporary 
marrow depression, Avhich stage may be tided over until the marrow 
is again able to supply the needed blood elements. One should not 
Avait until the patient’s condition is desperate to begin transfusions. 

The most clfcctivc treatment no doubt is early recognition of the 
tendency to dei)ression and the withholding of further antisAT^hilitic 
treatment until recovery of marrow function takes place. 

Summary and Conclusions. Reports of seven cases of depressed 
bone-marrow function following arsphenamin treatment are de- 
tailed. The clinical pictures presented by these patients varied 
according to the degree of marrow depression and according to the 
particular element or elements of the marroAV most affected. The 
cases reported belong to tlie group of symptomatie blood dyscrasias. 
It seems likely that the direct cause is disintegration in vivo of the 
arsphenamins, so that a benzol-like action takes place. This, 
however, is a matter of opinion and not of proved fact. The rarity 
of occurrence suggests a ])receding weakness of the hemopoietic 
apparatus in the individuals affected. Careful blood examinations 
in patients shoAving unusual ars])henamin reactions should be made. 
Blood transfusions should be Augorously repeated in the treatment 
of bone-marroAV depression, keeping constantly in mind that a 
physiologic paralysis rather than an actual aplasia may be present 
in the particular case, and that tlie patient may be tided oA’^er tliis 
phase to recovery. 
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THREE ADDITIONAL CASES OP ACUTE HEMOLYTIC 
(INFECTIOUS) ANEMIA. 

By Max Lederer, M.D., 

ASsocL<vTE rnorKsson of rATnoLOOv, long isi.akr college hospital medical 
school; dihectou of depahtment or pathology, jewish hospital of 

HIIOOKLYN AND TDINITY HOSPITAL. 


(From the Department of Pathology, Jewish ITospitnl of Brooklyn.) 

In 1925, 3 cases of rapidly developing anemia of an hitherto 
undescribed type ivere reported by tlie writer.^ As was stated in 
that article, no reference could be discovered in the literature to 
similar cases, although general mention of acute, anemias of a 
hemolytic nature was found. Since tliat time, however, several 
articles have appeared which describe cases simulating those which 
occurred in the experience of the writer. I. C. Brill,- Steffens^ 
and Benliamou, Jude and Gill* report cases under the title of “acute 
febrile anemia.” Mosclilmwitz'’ describes a case of an “acute pleio- 
chromic anemia, with hyaline tlwombosis of the terminal arterioles 
and capillaries,” and attempts to group it witli those described by 
the writer. Comparison, however, fails to reveal the resemblance. 

Holst® and Clnistiansen^ report 2 typical cases. Holst believes 
that the disease bears no relationship to pernicious anemia. Cluls- 
tiansen’s case did not respond to liver therapy and he quotes this 
fact as an additional argument against its relationsliip to pernicious 
anemia. This case recovered completely after long convalescenee 
(two and a half months) without transfusion. 

Since the last publication, the writer has had the opportum’tj'- to 
closely study 3 additional cases, and his attention has been called 
to 4 others. The 12 cases above mentioned presented similar clin- 
ical pictures and blood changes, and in 11 cases the disease was 
promptly arrested by transfusion. No sequelte or fatalities oceurred. 
The details of the 3 cases studied are as follows: 

Case Reports. Case I. — M. S., (Hosp. No. 115366) male, aged twent}"- 
four years, has always been well, except for an occasional cold. His color 
has always been good. His occupation is that of civil engineer. Three 
days before admission to the Jewish Hospital of Brooldjm, after returning 
from a vacation resort in the mountains, he became feverish, his tempera- 
ture rising to 104,° and persisting between 103° and 104°. His appetite 
disappeared and he noted a rapidly increasing wealeness. Two days later 
he began to vomit greenish material. On the day before admission _his 
skin became yellow and the urine became red in color. The physical 
examination showed a well-developed and well-nourished young man who 
appeared weak, with a marked icteric tint and pallor to the skin and 
mucous membranes. His temperature was 102 °, pulse rate 100, and respira- 
tions were 20. His mentaUty was clear. The sclerai were deeply jaundiced. 
There was noted a soft systohe murmur at the apex which was not trans- 
mitted. The spleen was palpable at the costal margin. Examination of 



TABLE I.— THE BLOOD PICTURE OF CASE I. 
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the blood showed a ])rofouiKl anemia, marked leukocytosis, and evidences 
of unusual hematopoietic activity. The details are noted in Table L The 
urine contained a large amount of albumin and free hemoglobin, being of a 
thick, red, syrupy appearance. The course of the disease was very stormy. 
The anemia progressed at such an alarming rate that within twelve hours 
his hemoglobin fell from 35 to 21 per cent and his erythrocj’tes from 3,120,- 
000 to 1,130,000 per cc. This was accompanied by an increase in the 
hemoglobinuria and jaundice. Tiftcen hour.s after admission, a transfusion 
of 500 cc. of unmodified blood was given, with slight temporary improve- 
ment. The evidences of active blood destruction continued, and the patient 
l)ecame stui^orous, the latter due iwoljably mainly to uremia, and accen- 
uated by cholcmia and profound anemia. Two more transfusions of 500 cc. 
of unmodilied blood were done on the next daj', but the patient became 
worse and lajjsed into complete coma. During this time his temperature 
declined. On the fourth day after admission, he began to emerge from the 
coma, but his blood continued to manifest e\'idcnces of renal insufficiencj" 
for about three weeks (Table II). Of special interest arc the high-retention 
values of all the metabolites studied, except the chlorids. Because of the 
severe hemoglobinuria, urol)ilinogcn and urobilin estimations could not be 
done. Great dilhculty was also experienced in the quantitative estimation 
of bile pigments in the blood serum because of the high degree of hemo- 
globinemia. The icterus index on the da.y followdng admission was 48. 
By the van den Bergh method, the direct reaction for bilirubin could not be 
read because of the hemolysis. Bj^ the indirect method, however, 5.5 units 
were calculated; on August 20, the icterus index was 24. Van den Bergh 
estimations could not be made because of hcmolj^sis. On the twenty- 
second, the icterus index had dropped to 20 and the van den Bergh showed 
a slight delaj'ed positive direct reaction, the indirect method yielding 1.5 
units. Comment on these figures at this time is not made excepting to 
emphasize the fact that the calculation of icterus index was of greater value 
than the van den Bergh reaction to recognize and estimate the bilirubinemia. 
He gradually improved, evidences of blood destruction disappeared, signs 
of regeneration became abundantly evident, and he graduall}’- recovered 
completely. Reexamination of the patient and his blood ten months later 
revealed no abnormality. 

TABLE II. — BLOOD CHEMISTRY TABLE OF CASE I. 



Sugar, 
ing. per 
100 cc. 

Creatin- 

ine, 

mg. 

Urea 

' nitrogen, 
mg. 

Uric 

acid, 

mg. 

CO,, 
volume 
per cent. 

Chlorids, 

mg. 

Diazo. 

8/IG 

174 

2.1 

22.8 

4.8 

51.6 



8/18 

272 

. • < • 



59.4 



8/20 

187 

G.O 

50.1 

io.o 

.... 


Neg. 

8/22 

150 

10.0 

50.0 

10.0 


.... 


8/25 

1G6 

, 15.0 

98.1 

10.9 

.... 

500 

1 Pos. 

8/27 

1G6 

15.0 

80.4 

10.8 


500 

Pos. 

8/29 

150 

10.0 

62.5 

8.0 




8/31 

150 

i G.O 

83.3 

7.5 

.... 

.... 

Pos. 

9/3 

120 

6.0 

50.0 

6.0 




9/10 

103 

3,5 

31.2 

6.6 




9/17 

9G 

1.6 

12.5 

4.0 




9/20 

1 100 

1 1.7 

13.1 

4.3 





Case II.— P. V., male, aged three years. Excepting for pertussis at 
eight months of age, he has never been ill. Two days before admission to 


TABLE III.— THE BLOOD PICTURE OF CASE II. 
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the service of Dr, B. Kramer, he complained of abdominal cramplike pain 
and vomiting, the attack lasting several hours. Tin's ^vas accompanied by 
hemoglobinuria, and progressively increasing pallor. He appeared feverish 
(temperature 102.5°), drowsy and weak. Idiysical examination showed a 
well-developed and well-nourished child, with tein])erature of 102°, pulse 
rate 140 and normal respirations. The heart sounds wore soft and rapid, 
and there was a soft systolic blow at the apex which was not transmitted. 
The tonsils W'ero slightly enlarged but not congested. The abdomen was 
soft, the liver and spleen were not palpable. The blood picture is detailed in 
Table III and chart. The associated laboratoiy findings wore ns follows: 



Chart. 


bleeding time, 1.5 minutes; coagulation time, 3.5 minutes; platelet count, 
300,000; tuberculin test was negative up to 5 mg. as was the Dick test; 
blood calcium, 10; phosphorus, 3; cholesterol, 236, and chlorids, 324 mg. 
per 100 cc. The blood Wassermann reaction was negative. The stools 
were negative for ova and parasites. As in the previous cases, on admission 
this case was one of marked anemia with evidences of pronounced bone- 
marrow activity. The urine contained large amount of hemoglobin. 
After a transfusion of 200 cc. of unmodified blood the hemoglobin rose from 
10 to 34 per cent and the erythroesdes from 1,070,000 to 3,000,000 within a 
period of forty-eight hours. Within a week the hemoglobin disappeared 












TABLE IV, — THE BLOOD PICTURE OF CASE III. 
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from his urine, and Iiis recovery from the anemia was progressive. Three 
weeks later jie dcvelojied an attack of acute tonsillitis, without recurrence 
of the anemia. He was discharged after /our weeks, his physical examina- 
tion showing a normal child with a normal blood picture. 

Case III. — A. T., male aged six months. The previous historj’’ was 
negative except for facial eczema from one to four months. He was 
breast-fed for four and a half month.s, now is on a formula. 

Six days before admission to tlie service of Dr. B. Kramer, the child’s 
appetite became poor. At the same time a jicrsistent and increasing pallor 
of the skin was noticed. Two days before admission, he vomited some of his 
feedings, and since the onset has been irritable when disturbed, and apa- 
thetic when undisturijed. Physical examination shows a well-developed 
and well-nourished male child, with marked pallor of the skin and mucous 
membranes. There is an icteric tint to the .skin and sclera). He does not 
look acutebv ill, but shows muscular hypotonia. The tonsils are moder- 
ately enlarged but not congested. The spleen is palpable one finger’s 
breadth below the costal margin; The temperature on admission was 
97.0°. The details of the blood pictures are shown in Table IV and chart. 
The additional associated laboratory findings were: bleeding time, 1.5 
minutes; coagulation time, 2.5 minutes; jdatclets, 275,000. Gastric 
extraction shows a free hydrochloric acid content of 10 and a total acidity 
of 55. Fragility tc.st-hemolysis began at 0.42 and was complete at 0.26 
per cent .salt solution. The Wassormann reaction was negative. Qualita- 
tive examination for urobilin in the urine was positive. Here, again, were 
the evidences of a profound, rapidl}^ l)rogrcssive anemia and accompanjdng 
active bone-marrow re.sponsc. A transfusion of 150 cc. of unmodified blood 
was given on the day of admission, with an immediate improvement in the 
blood picture. In forty-eight hours the hemoglobin rose from 20 to 36 
per cent, the red cells from 950,000 to 2,440,000. The subsequent improve- 
ment was slow, and a second transfusion of 150 cc. was done on the fifth 
day, following which, the hemoglobin rose to 55 per cent and the erjdhro- 
cytes to 4,310,000 within seventy-two hours. Two months after discharge 
from the hospital, the child presented a normal blood picture, and phj’^sicaliy 
the child was normal except that the spleen was just palpable at the costal 
margin. 

Summary of Three Cases Previously Reported and Three Cases Now 
Presented. All 6 cases presented similar clinical and hematologic 
pictures, with certain variations. The age incidence was from six 
months to thirty-five years. Five were in males and 1 in a female. 
The history of onset in 3 cases was three days, in 2 cases, six days 
and in 1 case, two days. The onset in all 6 was characterized by the 
rapid development of pallor, icterus, weakness and rise of tempera- 
ture. In 4 there was vomiting, diarrhea in 1, backache in 1, head- 
ache in 1 and hemoglobinuria in 2. Oil physical examination, 6 
showed pallor and icterus, and 5 fever, while in 4 there was noted 
splenic enlargement and in 3 hepatic enlargement. The classical 
evidences of hemolysis were demonstrable in all. The peculiar 
blood picture described in the previous communication was comrnon 
to all cases. In general, a very profound anemia, rapidly^progressive, 
marked leukocytosis (a modified leukemoid picture: Krumbhaar®) 
and an erythroblastemia dominated the blood picture. The pres- 
ence of megaloblasts, especially, is to be emphasized. 
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Careful and persistent questioning failed to elicit any liistoiy 
pointing to an agent that might explain the hemolysis. In one 
case it was thought the child might have swallowed a small amount 
of camphor, and in another there was a questionable history of sore 
throat. In neither could the facts in the histories be substantiated. 
Case I was cpmplicated by manifestations of renal insufficiency. 
Although he became comatose, and chemical examination of the 
blood revealed nitrogen retention, his urine ne^'er contained leuko- 
cytes or casts. Apparently the condition was rather one of mechan- 
ical retention due to obstruction of the excretory apparatus of the 
kidnej^ by the detritus from the enormous erythrocyte destruction. 
This is substantiated by the observations that the urine which he 
voided during the early part of his illness was thick and syrupy red, 
evidence of glucose retention and oliguria. This condition resem- 
bles, according to Wolbach® a fatal form of hemoglobinuria occur- 
ring in horses known as azotemia. 

The prompt cessation of the hemolysis after transfusion was just 
as striking as in the 3 previous cases, as was the rapid rise in the 
hemoglobin percentage and red cells. Reexamination of all 6 cases, 
months after recovery showed no sequela* or recurrences. Phy- 
sically they are normal and blood examination reveal no abnor- 
malities. 

In view of Christiansen’s observation of a recovery in his case 
without transfusion and the experience of the writer with two cases 
in adults, namely, cases B. L. and L. B. described in 1925, it a])pears 
that the cases may be divided into two grou])S. In one, the clinical 
course is rapid, the anemia developing with great speed and present- 
ing an alarming clinical picture. This occurs especially in tlic 
infants. The other group is a grouj) which runs a slower course and, 
as Christiansen puts it, is perhaps of a more benign character. The 
writer fully agrees with Christiansen that transfusion may not be 
nece.ssary in all cases, but considering the precarious hematologic 
and clinical states of some of the patients studied, transfusion was 
considered an imperative procedure. In comparing the length of 
convalescence of Christiansen’s case to the milder cases treated by 
transfusions there seems to be no question that transfusion hastens 
recovery to a marked degree. 

All attempts to determine the excitant of the disease have been 
unsuccessful. In none has any history been elicited pointing to any 
of the usual or unusual causes of hemolytic anemias. ’J'hc physical 
conditions of the patients on admission precluded any attempt to 
make any prolonged cultural inve.stigation Iicfore instituting therapy 
in the form of transfusion, which has constantly terminatcfl the 
procc.ss. Aerobic blood cultures have been uniformly stctrile. 

Conclusions. Tlirce eases of an acute hemolytic anemia arc 
described in addition to the 3 cases reported in 1925, and references 
to 2 others in the literature arc included. 
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Eight cases in the literature conform clinicallj^ and hcmatologic- 
ally to those described previously, 6 recovering permanently after 
transfusion of unmodified blood, 1 after transfusion with citrated 
blood (Holst'^) and 1 without transfusion. 

In two of the recent cases hemoglobinuria was iiresent. 

One case was complicated by uremia, due apparently to mechan- 
ical interference with renal function. 
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ERYTHROBLASTEMIA OF INFANTS (VON JAKSCH’S DISEASE). 
By B. 11. WniTCHER, A.B., M.D. 

IXBTRUCTOn IN PATHOLOGY, NEW YORK FOST-QRADUATE MEDICAL SCHOOL AND 

HOSPITAL, NEW YORK. 

(From the Department of tlio Laboratories, New York Post-Graduate Medical 

School and Hospital.) 

In 1889 and 1890 Rudolf vonJaksch^ described an anemia of 
infants, characterized by deficiency in hemoglobin and in number 
of er 3 i;lirocytes, marked anisoc}i;osis and poikilocytosis, numerous 
nucleated red cells in the circulating blood, moderate and persistent 
increase of lymphocytes, and enlargement of the liver and spleen. 
This author also observed leukocytes containing phagocji:ed ery- 
throcytes or fragments of erytlirocytes. He suggested the name 
“anemia infantum pseudoleukemica’^ for this disorder. It is, how- 
ever, commonly designated as von Jaksch’s disease. 

Charles Luzet,^ in 1891, defined infantile pseudoleulcemia as a 
disease peculiar to nursing infants, of unlcnown etiology, developing 
insidiously, characterized by severe anemia, enlargement of liver and 
spleen, large number of nucleated red cells in the blood, some of them 
in karyoldnesis, and a moderate increase of' leukocytes. Luzet 
regards the abundant erythroblasts and the mitotic erytliroblasts 
as the outstanding features. 

B. S. Denzer,® in 1927, inclines to the view that the term anemia 
infantum pseudoleulcemica of von Jaksch' has been applied to 
various diseases of infants, some of which may well be placed in the 
accepted groups of secondary anemias and others more properly 
designated as true leulcemias. He does, however, recognize the 
existence of a small group of infantile anemias which cannot thus be 
classified. These present anemia, splenomegaly, lymphocytosis 
^nd abundant nucleated red cells in the circulating blood, 
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The infantile hematopoietic system is obviously much more 
labile than that of the adult, as has been emphasized by Evans and 
Happ/ It is probable that an agent, which would induce only an 
ordinary secondary anemia in the adult, might, in the infant, cause 
an anemia with abundant erythroblasts in the circulation. Ery- 
throblasts are the normal blood cells in the earlier months of fetal 
life. They are commonly seen in the blood of newborn prematm’e 
infants and are not regarded as abnormal in the newborn at full 
term. Hence, the peculiarity of the anemia of vonjaksch maj'- 
depend essentially upon the infantile response. These authors 
regard rickets and other nutritional disorders of infancy as possible 
factors in the anemia. 

T. B. Cooley® has recently suggested that the term von Jaksch 
disease, be discarded. He regards the disease as an entity, char- 
acterized especially by the age of the patient and the large number 
of erytlnroblasts in the circulating blood, and prefers the designation, 
erythi’oblastic anemia. 

During the past eight years, there has occasionallj'^ been admitted 
to the Babies Wards at the New York Post-Graduate Hospital an 
infant showing a blood picture such as that described by von Jakseh. 

Case Reports. Case I. — li. H.,- male, aged nine months, was born at full 
term, weighing 9 pounds at birth. Three older cliildren in the family were 
well and the history of the parents was negative. The patient had been 
pale and jaundiced since birth. He was breast fed for three months and 
since then received modified cow’s milk. He had no visible teeth and had 
never been able to sit up or to creep. Upon admission, the infant was 
pale and malformed, Avith a square head, prominent parietal bosses, short 
nose, malformed external ears, eyes of hlongolian appearance, protruding 
tongue, neck short and thick. Rachitic costochondral beading was evident. 
Liver and spleen were very large, the latter occupying nearly the left half 
of the abdomen. Thei'e was a slight umbilical hernia. ^ The blood Wasser- 
maun test was negative. A diagnosis of Mongolian idiocy was made. 


TABLE I.— BLOOD PICTURE OF CASE I. 



June 23 

June 27 

July 5 

July 9 

Red cells 

. 2,344,000 


3,080,000 

2,3GS,000 

Wliite colls 

19,800 

14,000 

1G,100 

14,100 

Hemoglobin (in grams 




per 100 cc.) . 

G.l 


8.3 

7.3 


Differential Count (/irr cent). 



Polynuclears . 

33 

30 

50 

40 

Small lymphocytes 

4 

15 

3 

40 

Large lymphocytes 

3S 

35 

47 

14 

Mononuclears . 

11 

3 



Transitionals . 

2 

3 



Eosinophils 

. . » 

2 



Basophils . 

3 

1 



Myelocytes 

9 

1 



Disintegrated cells 

. 

10 




Xvrhnlcd Red Cells per 100 Whiter. 


Normoblasts . 

10 

G5 

42 

25 

Microblasts 

1 

17 



Macroblasts 

8 

40 



Megaloblasts . 



1 
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Blood examination on June 23 sliowccl a marked deficiencj' in hemoglobin 
and erythrocytes (Table 1). The nucleated cells observed in the leukocyte 
count numbered 24,000 per c.mm., but among these were numerous nucle- 
ated red blood cells, 10 normoblasts, 8 macroblasts and 3 megaloblasts being 
observed in a count of 100 leukocytes. Bj' correcting for these, the total 
count of white blood cells l^ecomes 19,800. In the stained film, the red 
cells showed considerable anisocytosis and poikilocytosis. One poly- 
chromatoj)hilic megaloblast in mito.?is was seen. The l}nnphoc.vtos and 
mononuclear leukocytes, together, made up .o3 per cent of the white blood 
cells or 10,500 per c.mm. of blood. The ojiinion, therefore, tended toward 
a diagnosis of lymphatic leukemia, possilfiv initiated by some underlying 
septic condition. 

On .June 27. blood examination showed 32,800 nucleated cells per c.mm. 
of blood. jMorc than half of those were erythroblasts, 125 nucleated red 
cells to 100 leukocytes in the stained film. The corrected leukocyte count 
was, therefore. 14,()00 per c.mm., of which 53 per cent were lymphocytes and 
mononuclear leukocytes. The abundant nucleated red cells in the stained 
film showed ^■ery little ]3olychromasia. In nearly all of them, the c.ytoplasm 
stained* a salmon j)ink color, so that they could be easily distinguislied from 
the lymphocyte.s, in which the faintly reticulated cytoplasm was stained blue. 

The ])atient was given iron citrate by hypodermic injection, beginning on 
June 28, and grain of thyroid extract wth the six-o’clock feeding. On 
July 2, Fowler’s solution was given, 1 minim twice a day and later three 
times a day. On July 2, the patient was discharged with veiy little improve- 
ment. On July IS he was brought to the Clinic. Orange juice was added to 
the feedings and the previous medication continued. It has since been 
learned that shortly after this last visit to the Clinic the patient died, but 
no autopsy was obtained. 

Case II. — S. ]\I., male, aged five and a half months, was admitted August 
28,_ 1922. The family history was negative. The patient was born at term, 
w'eigbing 12 pounds. He had been exclusively breast fed. Since the age of 
six weeks he had appeared pale, according to the mother, and the skin had 
shown a progressively increasing yellow tint. Vomiting had been frequent. 
Upon admission to the hospital, the infant appeared fairly well developed 
and well nourished, without gross evidence of deformit}'. The skin was pale 
lemon color, the conjunctiva;, lips and buccal mucous membrane pale. 
The thorax appeared normal and without signs of rickets. The abdomen 
w'as distended and in it the enlarged spleen was verj'^ evident, extending 
below the iliac crest. The lower edge of the liver could be felt three 
finger breadths below the costal margin. The cervical, axillary and 
inguinal Ijonph nodes were enlarged. 

Blood examination on August 28 showed onlj'^ 3 gm. hemoglobin per 
100 cc. of blood and red cells 2,084,000 per c.mm. The leukocjTes num- 
Ijered 50,000 per c.mm. (corrected count) and of these the lymphocytes and 
mononuclear leukocytes made up 73 per cent, or 36,500. In the differential 
count of 100 leukocytes, 92 nucleated red cells were seen (see Table II). 
On September 2, a transfusion of 120 cc. was given and on September 27 a 
second transfusion amounting to 140 cc. of blood. On the next day, 
September 28, the red cells ■were 4,179,000 per c.mm. and erythroblasts were 
not found in the stained film. The child was also given citrate of iron and 
Fowler’s solution. On October 24, he was discharged, generally improved. 
On this dai*- his blood examination showed 3,916,000 red cells, 9.2 gm. 
hemoglobin per 100 cc. and 9600 leukocytes per c.mm., of which 73 per 
cent were lymphocytes and mononuclear leukocytes. In the count of 100 
leukocytes, 3 nucleated red cells, all normoblasts, were seen. _.On November 
23 the patient died, the cause of death being given as anemia infantum. 

The tetrachrome blood stain was used. 
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TABLE II.— BLOOD PICTURE OF CASE II, 



Aug. 28 

Sept. 2 

Sopt. 7 

Sept. 27 

Sept. 28 

— 

Oct. 10 

Oct. IG 

Oct. 2.} 

Red cells 

2,084,000 

Trans- 

3.032,000 

Trans- 

4,179,000 

3,808,000 

3,184,000 

3,91G.000 

White cells 

50,000 

fusion 

18, SCO 

fusion 

27,000 

10,200 

13,200 

9,600 

Hemoglobin (gm. per 100 cc.) . 

3.0 

^^^th 

7.6 

with 

8.9 

O.G 

7.0 

9 2 

Differential count (per cent) 


120 cc. 


140 cc. 







blood 


blood 





Polynuclcars 

22 


24 


IS 

18 

31 

20 

Small lymphocytes , . . 

44 


54 


62 

63 

34 

4S 

Large Ijinphocytes , . . 

28 


19 


20 

14 

22 

19 

Mononuclears .... 

1 


3 



5 

5 

6 

Transitionals .... 

1 






5 

i 5 

Eosinophils 

4 




\ " 1 



2 

Basophils 





! *• ' 




Myeloblasts 









Disintegrated cells - . . . 





1 * * 




Nucleated red cells {per 100 









whites) 





! 




Normoblasts 

3G 


19 


1 



3 

Microblasts 

49 


14 


( 




Macroblasts 

7 


1 






Megaloblasts 




i 

i ! 

i 



•• 

_ 

- 










Case HI. — N. I., aged six months, was admitted to the liospital on 
December 1, 1922. The fainilj'^ history was negative. The iDal)}’^ had l)cen 
born at term with easy normal labor. He was breast fed for three montlis. 
On account of vomiting and loss of weight, he was then brought to the Clinic. 
Supplementary feeding with Drj''co milk powder was given. Nearly three 
months later he was again l^rought to the Clinic, on account of fever and 
coughing. At this time an examination of the l)lood (on November 29) 
showed 1,808,000 red cells per c.mm., 3.9 gm. hemoglobin per 100 cc. and 
23,000 white cells per c.mm. The patient was admitted to the hospital 
on December 1. At that time he was described as a dusky, anemic, under- 
nourished and underdeveloped infant of six months, witli open anterior 
fontanelle but without cranial deformity. There were no teeth. Lymjih 
nodes were not palpable. Slight costochondral beading was recognized. 
Moist rales were heard at the base of either lung. The abdomen was 
distended, without rigidity or tenderness. The enlarged spleen extended 
nearlj”^ to the median line and almost to the pelvic brim. The liver extended 
2 inches below the costal margin. 

On December 4, an examination of the blood showed 1,018,000 red cells 
per c.mm. and 2.9 gm. hemoglobin per 100 cc. The count of nucleated 
cells was 23,400 per c.mm. The differential count showed 01 nucleated red 
cells (28 normoblasts, 25 microblasts, 7 macroblasts and 1 megaloblast) 
to 100 leukocjTes. The corrected leukocyte count, therefore, became l-i,500 
of which 46 per cent were lymphocytes. The red cells showed marked 
poikilocytosis and anisocjTosis and slight polychromatophilia and granular 
degeneration. Two macroblasts and one megaloblast were found in 
mitosis. A transfusion of 180 cc. was given on December 7, and on Dcccni- 
ber 8 the red cells numbered 4,224,000 per c.mm. and the hemoglobin 
amounted to 10.4 gm. per 100 cc. The nucleated cells numbered 35, -100 
per c.mm. The differential count showed 110 nucleated red cells (69 nor- 
moblasts, 26 microblasts and 15 macroblasts) to 100 leukocytes. Hence 

the corrected numerical count of the leukocytes became 16,8.50. X 

35,400 = 16,850. Ten days later the leukocytes had decreased to 8200 ])«• 
c.mm. and nucleated red cells were Jiot to be found. 

_ In January the patient develoi^cd a purulent otitb media, fir.-t on the 
right side and then on the left. The anemia grew more severe, .so that on 



240 


^VI^TC^ER: KIlVa'HHOBLABTE^^IA r.»E IXl'AX'J'S 


March 9 the red cells had fallen to SKI, 000 ])er c.inin. and the hemoglobin to 
].S_gin. per 100 cc. A transfusion of 200 cc. on o^Iarch 12 ^vas followed by 
an immediate improvement in the blood and a gradual healing of the ear 
condition. On April G a foul mucous .shred was returned from each ear at 
irrigation and subseriuently the irrigating fluid came awaj' clear. On April 
27 the patient was discharged, generally improved. The patient -was after- 
ward brought to the Clinic for four successive visits from May 14 to Alaj- 28, 
showing some iniprovcment in appetite and in general symptoms, but after 
the last visit, his condition grew worse and about fifteen days later he died. 

T.yjLE in. — BLOOD PICTUUE OF CASE III. 
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Discussion. These three i)atients arc exam 

pies of . 

I rather peculiar 


anemia of young cliilclren, the most striking feature of wliieh is the 


unusually large number of nucleated red cells in the circulating 
blood, at times outnumbering the leukocytes. The blood picture 
thus resembles von Jaksclrs disease, though the uniformly relatively 
rapid fatal outcome, difl’ering from the majority of such cases, 
suggests that they may represent a more definite subgroup. In 
addition, there is usually an evident enlargement of the spleen, 
sometimes of the liver also, and a marked relative and absolute 
increase of the lynnphocytes in the circulating blood. The features 
of the disorder appear to be sufficientlj’’ distinct and definite to 
justify its recognition as a disease entity. 

The etiology is obscure. There appears not to be a familial 
factor, nor is there any suggestion of tuberculosis or syphilis in the 
etiology. The cluldren in this series were born at full term, which 
would appear to exclude prematurity as a factor. There is possibly 
a suggestion that a disordered digestive function may be the under- 
lying cause of this sort of anemia and the marked increase of Ijun- 
phocytes in the circulating blood might be regarded as a result of 
gastrointestinal irritation. Kecent research®- upon intestinal bac- 
teria in relation to anemia suggests that studies of intestinal bacter- 
iology might help to elucidate this disease. 
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Fig. 1. — Portion of smear for differential count taken from Case I on June 27. A, 
normoblasts; B, macroblasts; C, polymorphonuclear neutrophil leukocytes. 
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On the basis of the clinical features and the anatomic changes in 
the blood, even vdthout an understanding of the etiology, it seems 
wise still to regard this disorder as a disease entity. The suggestion 
of Cooley that it be designated as erythroblastic anemia or ery- 
throblastemia appears excellent, as it places emphasis upon the most 
strikingly peculiar anatomic feature of the disorder. However, 
the name of von Jaksch Avill doubtless continue to be employed in 
the designation of this and other anemias in children with a similar 
blood picture for some time to come. 
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PAIN OF CENTRAL ORIGIN. 

A Discussion of Some Diseases of the Central Nervous 
System in which Pain is a Main Symptoj^i* 

By IIarry L. Parker^ M.D., 

ASSOCIATE IX SECTION ON NEUnOLOGY, MAT’D CLINIC, AND ASSISTANT PHOFESSOK 
or NEUROLOGY, THE MAYO FOUNDATION FOB MEDICAL EDUCATION 
AND RESEARCH, GRADUATE SCHOOL, UNIVERSITY OF MINNESOTA, 
ROCHESTER, MINN. 

All progress in our understanding and knowledge of the human 
body has been from the periphery to the interior; parts readily 
reached in exploration yield many of their secrets long before the 
deeper lying stnictnves. It was Imown for untold ages that irritation 
of a sensory nerve was productive of pain. Later it was discovered 
that tlie dorsal nerve roots possessed the same function, but onlv in 
recent years has it been appreciated tliat the deeper-lying spinal 
cord and brain (that is, central nervous system) will re.spond by 
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painful sensations to noxious stimuli. In tlie same sense, it has 
long been understood that diseases of the peripheral nerves and their 
roots usually are painful whereas morbid processes centered in the 
brain and cord are not often attended with suffering. Although 
the latter statement is true in a general way,' there are enough 
instances of pain central in origin to make the phenomenon by no 
means a rarity. 

hlany workers have contributed their share in demonstrating the 
existence of pain of central origin as well as of the diseases with 
which it is associated, and there are many theories concerning the 
mechanism involved in its production. The literature on the 
subject is already voluminous and it is beyond the scope of this 
article to enter into all the theoretic considerations of the causation 
of the phenomenon and its relation to the functions of sensation as 
a whole. The attempt here will be to discuss the more common 
clinical conditions associated with pain of central origin and corre- 
sponding with different levels of the central nervous system. It may 
be mentioned that pains not associated with obvious organic 
lesions, the various types of so-caUed psj^chalgia or pains of hysteri- 
cal, neurasthenic and altogether psychoneurotic origin, have con- 
siderable interest in themselves but do not lend themselves to the 
elucidation of a problem such as this. Only instances were studied 
wherein the pain was produced by a definite structural alteration 
»of the central nervous system, whatever the cause. 

In order to start with simpler structures and to pass to those 
more complex, the levels of origin of central pain are followed up the 
pathways of incoming sensory impulses, through the spinal cord and 
brain stem, into the cerebrum, and finally to their destination in 
the cortex. 

Lesions of the Spinal Cord. Among the -many different lesions 
involving the spinal cord, it is diflSicult to understand why so seldom 
pain is produced that may be considered of central origin and quite 
apart from that due to involvement of the dorsal roots. In an 
article regarding traumatic lesions. Holmes described a group of 
patients who, during the World War, received gunshot injuries 
affecting the spinal cord indirectly. The majority of these patients 
had wounds in the neck near the cervical portion of the spinal cord 
and which usually affected one side of it by concussion, so that a 
Brown-S^uard syndrome resulted. Almost immediately following 
the injiuy there appeared below the level of the lesion burning, 
shooting, stabbing pain that was more marked in the lower extremity 
that had become paralyzed but that remained normally sensitive. 
Tliis was poorly described and poorly localized by the patient. It 
was increased by peripheral stimuli, particularly by passive move- 
ment of the leg or even by jarring of the bed, and it was seldom 
severe or persistent in the side that was anesthetic to pain, touch 
or temperatiue. Pin prick and thermal stimuli were extremely 
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unpleasant and resulting responses tended to radiate uddely over tlie 
limb, altliougli tlie tln-esbolds for pain and thermal stimuli^ were 
unaltered or even slightly raised. The pain reached its maxunum 
in about two or three days and then gradually disappeared in 
about tliree weeks. Holmes considered the pain in the limbs to be 
due to a lesion of the cord that, although injuring and irritating the 
fibers carrying impulses of pain, did not destroy them. Possibly 
the spinothalamic tracts were concerned in this pain but since 
vibration stimuli produced painful and unpleasant sensations. 
Holmes considered that the dorsal columns were at least partly 
responsible. Foerster has observed similar cases and mentioned one 
case in which, follovdng injury to the cord, an imperfect Brown- 
Sequard sjmdrome resulted. Right-sided spastic paralysis of the 
leg and left-sided thermanesthesia were present, but disturbance in 
perception of pain was not observed; the patient complained of a 
persistent severe pain in the left leg. In more severe direct lesions 
to the cord, hematomyelia may result and at the time of its forma- 
tion, especially in the cervical part of the cord, this may produce 
pain in the lower extremities. 

SjTingomyelia in the majority of cases runs a completely painless 
course to its end; the painlessness of burns, cuts and bruises in 
anesthetic areas is a classieal feature of the disease. Yet cases of 
sja’ingomyelia have been reported wherein pain was persistent 
throughout the course of the disease. Oppeidieim remarked that 
pain is not uncommon, and Rajmiond and L’hermitte described a 
spinal form of syringomyelia characterized by intense pain. Schle- 
singer, Haenel, Dejerine and Thomas, and Ta34or, Greenfield and 
Martin also described cases wherein pain was a prominent sjmiptom. 
Harris, in a recent article, mentioned that pains in the back and 
limbs maj'' sometimes precede for years anj'’ sensorj'^ or motor 
symptoms in this condition and stated: “The possibility of such 
aching, boring, burning neuralgias being due to this form of chronic 
spinal disease is perhaps hardly sufiiciently insisted on.” 

Earlier authors ascribed the origin of the pain in sjningomyelia 
to involvement of the dorsal roots bj*^ associated meningitis. Later 
it was admitted that it might occm' from irritation of the intra- 
medullary pain tracts and thereby produce pain remote from the site 
of the lesion or that it might even be segmental in distribution and 
due to the syringomyelic cleft involving the dorsal horns of gray 
matter in the cord. ^ Spiller^® recently supported the latter hypothe- 
sis bj""^ the publication of the case of a patient he had examined, 
including details learned at necropsy. The patient had complained 
of spontaneous, dull, aching pains in both lower extremities. Exami- 
nation of the cord, however, showed that the syringomyelic cleft 
had not reached the lumbar region and that the roots suppljdng the 
lower extremities with their meninges were entirely normal. It 
was, therefore, a reasonable conclusion that the pain was diie to 
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involvement of the spinothalamic tracts above the segmental area 
supplying the lower extremities. In such cases of syringomyelia 
the distribution of pain may be bilateral, as in the case of Spiller, 
or clown one complete side of the body. More frequently, however, 
the pain is segmentally distributed as in the following illustrative 
case. 

Case Reports. Case I. — An unmarried woman, aged twenty-two years, 
came to the Mayo Clinic, June 16, 1926, complaining of pain in the neck 
and back. She never had been very robust, and at the age of eleven 
years severe, sharp pain developed over the left side of the neck, extending 
down the posterior aspect of the arm and settling in the left vnist. She 
had had these attacks of pain over a period of six or seven months when 
they had gradually diminished, leaving occasional dull, aching pains 
throughout the posterior aspect of both arms and extending to the wrists. 
Since this first attack of pain, the left hand had been somewhat weaker, 
deeper red and perspired more easily. Four years before sharp, shooting 
pains had developed which had radiated from the right side of the neck 
and mastoid region up toward the vertex. These pains had been asso- 
ciated vdth a feeling of stiffness in the muscles of the neck, and they dis- 
turbed her sleep at night. Attacks of these pains would last from two to 
four days, vdth reUef for another few days and then would appear again. 
About the same time as the pain in the neck and head had appeared she 
had begun to suffer from a similar tj’-pe of pain in the left lumbar region. 
This would radiate from about the region of the third lumbar vertebra, 
laterally around the trunk toward the anterior-superior spine of the ilium. 
This pain had been of the same sharp, shooting character, and during one 
period had been present daily for five weeks. The patient had thought 
that heat would relieve the pain in her back and, accordingly, she had 
used a hot-water bottle frequently on that area. At the same time she 
had noticed that the sensation of heat was not very well felt in the painful 
areas, and on one occasion at least she had fallen asleep on a hot-water 
bottle and had burned herself severely without being conscious that she 
wa.s doing so. The periods of pain had become more and more frequent 
until, when she came to the clinic, they were usually constant, dull and 
aching in t3'^pe, vdth exacerbations of sharp, shooting pain, especially on 
exposure to exertion and excitement. 

On general examination, the most conspicuous feature on inspection was 
the peculiar appearance of the left hand. This was soft, atonic, red, flabb}’', 
sweating and atrophic, and there was a much greater number of creases 
on the palm than on that of the other hand. There was definite weakness 
of the muscles of the hand; the atrophy was mainly in the interossei, 
opponens pollicis and h 3 ''pothenar muscles. The grip was weak and the 
tendon reflexes were absent on the affected side. Also, on the right side, 
the biceps reflex was lost, but the triceps and supinator reflexes were still 
active. Hoffmann’s sign was present on this side. The patellar and 
Achilles’ reflexes were exaggerated. The plantar reflexes were flexor in 
t3'pe, and the abdominal reflexes were absent on the right side. Horizontal 
nx'stagmus when the patient looked to the right, and unsustained vertical 
n 3 'stagmus were present. Over the back, about the region of the eighth 
to the twelfth thoracic segments on the left side, there was the scar of a 
healed burn. There was marked diminution of sensation, especially for 
pain and temperature, in a capelike distribution over the neck and should- 
ers, in or about the region of the second, third, fourth and fifth cervical 
segments; tactile sensibilit 3 ' was normal. In the region of the lumbar 
pain, that is, in the segments sujDplied by the eighth to the twelfth dorsal 
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roots on the left side, there was an area of hyperesthesia to temperature 
Sid pain which included the area of the burn (Fig. 1). neither of the 
areas^ mentioned was there complete anesthesia for painful stimuli, but 
a marked diminution in ability to feel pm pricks. Moderate scoliosis in 

the dorsolumbar spine was observed. , ^ ^ ^ 

A diagnosis of syringomyelia was made and treatment wnth Itoen^en 
rays was given over the cervical and thoracic portions of wie spine, i e 
patient was requested to return for further treatment, but did not do so. 
When last heard of, February 15, 1929, she was apparently stiU suffering, 
but information could not be obtained as to the exact status. 



Fig. 1. — Sensory chart in the case of a patient with syringomyelia accompanied by 
severe pain. The stippled areas represent diminution to pain and thermal sensi- 
bility. Anesthesia was not complete. 


Similarly to syringomyelia, it is possible for liydromyelia to cause 
pains by compression of the spinothalamic tracts and posterior 
columns of gray matter in the cord. Foerster reported the case of 
a patient whom he had operated upon for intramedullary tumor. 
There were pains in the fifth thoracic segmental area, paralysis of 
the legs, incontinence of urine and hypesthesia for all kinds of 
sensation from the sixth thoracic to the third sacral segments. The 
patient also complained of severe pain in both lower extremities. 
At operation a hydromyelic cyst was found at the sixth thoracic 
segment. It was opened and there was prompt relief of all pain. 
The paralysis improved also but gradually it returned. 

Both intramedullary and extramedullary tumors which involve 
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the spinal cord sometimes produce pains that are not segmentally 
distributed and due to compression of the roots but that are situated 
in regions well below the site of the lesions. Considering how 
frequently the spinothalamic tracts are involved by compression 
in cases of tumor, it is surprising that this does not occur more 
frequently. Elsberg mentioned having a number of cases in his 
series of tumors of the spinal cord wherein the first symptom 
complained of was pain in a part of the body distant from the 
region supplied by the nerve roots at the level of the tumor. This 
is relatively more common in tumors of the cervical and upper 
thoracic regions. Often the pain is felt in a lower extremity, on the 
side opposite to that of the tumor; it may come on early in the course 
of the compression of the cord by the tumor and before root pains 
appear. Also, root pains may never appear and these distant 
pains may constitute a prominent symptom. These manifestations 
are very confusing and might suggest that the tumor was situated 
low in the lumbar or sacral part of the spinal canal, when, as is later 
demonstrated, the pain was due to irritation of the spinothalamic 
tracts high in the cervical region and on the opposite side. Also, 
it is not uncommon to find patients, who have had tumors of 
the spinal cord removed, suffering from constant, severe, burning 
pains in the lower extremities ; the pains appear coincident with the 
lessening of the anesthesia and during convalescence from operation. 
Later, with the restitution of both motor and sensory function, 
these pains disappear. 

Case II. — A woman, aged fifty-one years, was brought to the Mayo 
Chnic, November 3, 1926, because of paralysis of the lower extremities. 
Eleven months previously she had noticed twitching and quivering of the 
muscles of the calves of the legs; this condition persisted intermittently 
throughout the winter. Six months before admission she had noticed that 
on walking her limbs were not clearing the floor and that there was a tend- 
ency to hit against obstacles in her path; tliis was somewhat worse on the 
right side. This weakness, clumsiness and stiffness of the lower extremities 
had persisted, gradually getting worse, and finally reaching the stage of 
complete paralysis two months before admission to the Clinic. Five months, 
before, and for a period of two or three months, she had suffered intense 
pains in both lower extremities, chiefly in the posterior aspect of the limb. 
The pain had extended as liigh as the hips. This pain had been felt deep 
in the leg, had disturbed her sleep at night and had not responded to any 
of the ordinary methods of treatment. Gradually, however, with the 
onset of numbness and loss of sensation of both lower eictremities, this 
pain had disappeared, The numbness had increased and reached a level 
about the region of the umbilicus. Incontinence of urine had appeared 
about twelve da3’^s before examination. 

Examination disclosed complete paralj’’sis of both lower extremities, of 
the muscles of the lower part of the back and of the abdominal muscles. 
There was anesthesia for pain, tactile and thermal sensibility as liigh as 
the ninth thoracic segment on the left and the tenth thoracic segment on 
the right. Tendon reflexes were exaggerated in the lower exiiremities, and 
Babinski’s sign was present bilaterally. A positive Queckenstedt test ''vas 
revealed after spinal puncture. 
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The imtient was operated up 9 n, November 11, 1926 (Adson), and a sub- 
dural extramedullar meningioma was found opposite the sixth 
seventh thoracic vertebra3, on the right dorsolateral aspect of the cord. 
The tumor was oval, about 15 mm. long and 12 mm. in diameter. The 
cord was compressed to about two-thirds of its normal size. 

After a somewhat prolonged convalescence the patient made a good 

recoverJ^ 


Experimentallj^ pain may be produced by irritation of the struc- 
tm-es within the spinal cord. Dusser de Barenne injected strych- 
nin into the posterior horns in animals and produced severe pain in 
the corresponding segmental cutaneous zones. By pricking, by 
cutting and even by touching the anterolateral funiculi, Eoeister 
has produced pain on the opposite side of the body. Once, while 
injecting a dorsal root vnth procain, his needle penetrated the dina 
arid stabbed the cord, producing terrific pain in the opposite low^er 
extremity. 

Lesions of the Medulla Oblongata. The spinothalamic tracts are 
continued up into the medulla and, lying dorsolateral to the inferior 
olivary nucleus, they come in close relationship with the spinal root 
of the fifth nerve and its nucleus. A single lesion in this region- 
may involve both these structures and may produce anesthesia for 
pain and temperature on the side of the lesion in the area supplied by 
the fifth nerve as well as in the opposite side of the body. One good 
example of such a lesion is the area of softening produced by tlwom- 
bosis of the posterior inferior cerebellar artery. The whole clinical 
syndrome produced by this lesion is sufficiently well knoAvn not to 
need further description beyond mention of this crossed anesthesia 
for pain and temperature that is so characteristic. One of the best 
review'^s wo^itten in the past was by Spiller, and more recently 
Bergmark again has told all that is known about it. It is not 
generally known that pain may occur in one or more of the anesthetic 
areas. Among cases described with necropsy, in Wallenberg’s 
case pain was present first in the eye, and later in the entire side of 
the face on the side of the lesion; this also was present in one of the 
two cases described by Thomas. In the case reported by Hun, at 
one time in the course of the disease the patient had pain in the 
face on the affected side. Among the clinical cases described. Hall 
mentioned that he had seen a patient who had suffered from occlu- 
sion of the posterior inferior cerebellar artery and who complained 
of considerable pain, which was more or less paroxysmal, on the 
affected side. In Gowler and Hope’s case there was intense burning, 
tingling, persistent pain over the whole left side of the body and on 
both sides of the face. Case HI presents a similar situation. 


fifty-two years, came to the Mayo Clinic, May 
19, 1923, because of pain in the left side of the face and unsteadiness in gait, 
beven months before, following a period of great activity in liis business, 
he had a sudden attack of vertigo while at lunch. This vertigo had per- 
sisted, and within a few minutes vomiting of a forceful and persistent type 
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had come on, had continued for several hours and, finally, had been relieved 
by opiates. The patient had wakened the next morning to find that he had 
complete paralysis of the muscles of swalloving and his voice was very 
hoarse. The dysphagia had improved somewhat within forty-eight hours, 
but thereafter hiccough had come on which had been very distressing and 
which had lasted four days. The examining plij^sician had noticed at this 
time some diminution of sensibility to pain over the neck, limbs and trunlc 
on the right side and over the face on the left side. The patient himself had 
noticed that he had burned the fingers of the right hand with a cigarette 
and did not feel the burn; there also had been a painless traumatic ulcer in 
the left nostril as the result of liis picking it with his finger nail. After five 
days in bed, during which time improvement was continuous, the patient 
had left his bed and had found that he was very unsteady on his feet, with 
a tendencj’’ to stagger to the left; he also had noticed that he had inco- 
ordination in the motions of his left arm on attempting to dress himself. 
The dysphagia had continued to a lesser degree and the hoarseness likwise 
had persisted. 

Three months after the onset, pain gradually had appeared in the face, 
chiefl}’’ in the left temporal fossa, but later spreading over the major portion 
of the region supplied by the fifth nerve. At &st this pain had been 
intermittent and mild; later it had become constant and intensely severe, 
representing one of the most prominent features of the trouble. The patient 
had had considerable difficulty at night from choking and gagging, due no 
doubt to the pharyngeal paralysis, and, frequently, he would waken coughing 
and spluttering, at which time the pain in Ins face would become very 
intense. Up to the time of examination at the Clinic the pain had been so 
severe that the patient had needed a considerable quantity of opiates for 
relief. External stimuli seemed not to have any influence on the severity 
of the pain. It came and went, irrespective of whatever be might be doing. 
It was most severe in the left temporal fossa and around the left orbit. 
An adequate description of its character could not be given by the patient. 

On examination, the patient was seen to be a haggard, round-shouldered 
man, vnth a somewhat large head, and apparently in very acute pain. 
Nevertheless his expression was dull and drowsy and his attention was 
obrnously impaired, possibly due to opiates administered for relief of pain. 
During examination he complained of constant discomfort or pain in the 
left side of the face; on this pain were superimposed, about every ten 
minutes, severe paroxj'^sms which made him contort the left side of the 
face and produced flushing and lacrimation. Horizontal nystagmus and 
vertical nystagmus, which was well sustained, were present. The left side 
of the phar3mx was paratyzed, as was the vocal cord on that side. There 
was complete anesthesia to painful and thermal stimuli, as far as could be 
judged, over the area of distribution of the left fifth cranial nerve, with 
abohtion of the corneal reflex on that side. There was similar but less 
marked loss of response to painful and thermal stimuli over tlie riglit side 
of the trunk and neck, and in the right arm and leg. Minor degrees of 
sensibility could not be estimated because of the patient's mental state. 
Tactile sensibility was everj^where apparentl}' normal, but vibration sensi- 
bility was diminished in the limbs on the left side of the bod5^ There was 
a slight degree of incoordination in the left arm and leg and the gait was 
moderate^ ataxic, with a tendencj’’ to lurch to the left. Observation of this 
case was, of necessity, somewhat limited and occupied onl^’’ a few days. 
The patient left the Clinic and was not seen again. A letter from his m'fe 
stated that, although the pain had somewhat diminished, he died suddenty 
tliree months after his departure. The cause of death, as given by the local 
physician, was a stroke of apoplex}'. It was reasonable to assurne from our 
previous stud}’’ of the patient that he had had another thrombus in the .same 
system of bloodvessels, but extending tliis time more widely. 
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It is not only in cases of syringomyelia of the spinal cord that pain 
maj'' appear but also in cases wherein the same disease attach the 
medulla. In the case recorded by Foix, Thevenard and Nicolesco, 
the patient had at the outset continuous burning pain in the right 
side of tlic neck. Loiter it spread to tlie fcice cind lictid. Xlicrc 
were also crises of agonizing pain lasting five to ten minutes, mainly 
spontaneous but frequently initiated by touching or washing the 
face, stroldng the beard, and by currents of cold air. Later the 
same pain and anesthesia appeared in the opposite side of the face 
but to a much less degree. Treatment by injections of alcohol into 
the nerve were of no avail and finally the patient died of an inter- 
current affection. At necropsy a sjTingomyelic cleft was found 
involving the spinal roots and nucleus of the fifth nerve on the 
right. It extended from the upper part of this nucleus dovm to the 
fifth or sixth cervical segment of the cord and occupied mainly the 
nucleus of the fifth cranial nerve and the corresponding substantia 
gelatinosa of the cord. On the left side, in the nucleus of the fifth 
nerve there was the beginning of gliosis vuthout cavitation. 

Foerster had a similar experience with a patient who had a severe 
trigeminal nem’algic pain at the onset of syringobulbia and before 
diagnosis was possible. He, however, went further for the relief of 
this pain and after trying alcoholic injection of the Gasserian gan- 
glion, cut the posterior root of the fifth nerve, nuthout any effect 
whatever on the pain. Tjq)ical signs of syringobulbia ultimately 
developed and progressed caudad. Pain in the phar jtox, ear, occiput 
and neck appeared in the order given; the pains first appeared in 
areas of normal sensibility but gradually, as sensation for pain 
disappeared, the pain diminished. 

The visceral afferent component of the vagus, according to Ranson 
terminates in the nucleus of the tractus solitarius. Its situation 
just under the floor of the fourth ventricle renders it subject to 
irritation by tumors occupying this cavity. Nevertheless, although 
an early and fairly constant symptom of these tumors is vomiting, 
due in. all probability to irritation of the dorsal nucleus of the vagus 
and its visceral efferent fibers, subjective sensations indicating 
disturbance of the visceral afferent component are rare. However, 
Sachs reported the case of a man suffering from a papilloma of the 
choroid plexus of the fourth ventricle, in whom, as well as the usual 
vomiting, there was complaint of abdominal pain. At operation, 
the patient, who had had a local anesthetic, suffered this same pain 
during the manipiflations of the tumor prior to its successful removal. 
Symptoms of pain also ceased thereafter. I have observed two 
similar cases of patients with tumors involving the fourth ventricle 
and wherein the early vomiting so characteristic of the lesion was 
associated with abdominal pain, poorly localized and poorly de- 
scribed by the patient. Since vomiting and abdominal pain may 
occur long before increased intracranial pressure has been disclosed 
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by papilledema and headaches, the vomiting and abdominal pain 
may be attributed to a condition other than an intracranial disorder, 
and the result may be a diagnostic error. In the two cases men- 
tioned, examination at necropsy did not show other cause of abdom- 
inal pain. 

Lesions of the Pons. Just as in the medulla, various lesions 
situated in the pons maj'- give rise to pain by involvement of the 
fifth cranial nerve and the ascending spinothalamic tracts. At 
least two cases of tuberculoma of the pons are recorded with central 
pain. Economo’s patient had pain severe enough to require opiates 
for relief. The pain was felt in the right side of the body, in the 
arm, leg, chest and abdomen. Pain was not present in areas sup- 
plied either by the left or right fifth cranial nerves. Among other 
munerous signs of pontine involvement there was also crossed 
anesthesia for pain and thermal sensibility, affecting the left side of 
the face and the whole right side of the body. Sensibility to touch 
was everj’V'here intact. The lesion proved to be a tuberculoma, 
chiefly on the left side of the pons, and its greatest width was at 
the region of the main sensory nucleus of the fifth cranial nerve so 
that both motor and sensory portions of the fifth cranial nerve 
were severely affected. 

The patient of Weisenburg and Stack also had a tuberculoma of 
the pons and it likevdse was unilateral but occupied the right side. 
It reached its maximal size in the lower part of the pons. Six 
months after onset of signs of the disease the patient complained of 
pain in the entire left side of the body, at &st intermittent, and 
later constant. The pain was described as “burning, grinding, 
disagreeable and unbearable.” Later, pain appeared in the right 
side of the face and there was hyperesthesia to pin pricks in that 
area. Sensitmty to heat and cold were only slightly diminished 
on the right side of the face but tactile sensation was almost lost. 
On the left side of the body, thermal and tactile sensibility were 
greatly diminished and these stimuli produced marked paresthesia 
and exaggerated affective reactions. 

Herpes invohdng the fifth cranial nerve, especially in its first and 
second di^nsions, is often associated with persistent, severe, con- 
stant, burning pain, unpleasant paresthesia and hypersensitivity in 
the region involved. Particularly in elderly persons, these sjunp- 
toms may persist for many years after the acute phase has passed. 
Often the scars which are left are anesthetic or anesthesia may be 
spread over wider areas and at any time in the com-se of this so-called 
postherpetic neuralgia around the forehead, orbit and cheek there 
may be a strange medley of pain, hyperesthesia and anesthesia. 

Injection of alcohol into the nerve or its ganglion, avulsion of the 
supraorbital nerve and even section of the posterior root of the 
Gasserian ganglion or avulsion of the ganglion has been done for 
relief of pain without, however, any constant success. The follow- 
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iiig example represents one in whicli avulsion of the ganglion failed 
to relieve the patient’s complaint. 

Case IV.— A man, aged fifty-six years, came to The Mayo Clinic, July 
14, 1921, complaining of pain in the left orbit and left temporal region. 
Ten months before, while sitting in the open air, he had noticed some pain 
and soreness in the left eye. Immediately the eye had become red and 
swollen and vrithin twenty-four hours tins redness and swelhng had ex- 
tended over the left side of the forehead, temporal region and cheek. 
Accompanying this there had been agonizing pain in the forehead and orbit 
and for many days he had been delirious uith pain and had been under 
opiates constantly. When pain had somewhat subsided and he was able to 
observe his condition, he had noticed ulcers over the forehad, cheek and 
temporal region, and the eye was badly injured. He also had noticed that 
along wth the severe pain there was a certain degree of numbness over the 
areas of ulceration. Seven months from the time of onset of the illness 
the left eye had to be removed, and the original pain, although not so 
intensely severe, had still persisted and was very distressing. At the time 
of examination, he complained of constant burning numbness in the orbit, 
temple, forehead and anterior portion of the scalp on the left side. 



Fig. 2. Herpes of the left fifth cranial nerve; extensive areas of scarring and loss 

of the eye are shown. 


On examination, the patient was seen to be worn and emaciated, with 

5 herpes of the first and second divisions 
of the fifth cramal nerve (Fig. 2). The eye socket contained a stump left 

te w h Pf discharge from the 

SSlit^owr^twf anesthesia for pain, and tactile and thermal 

sensibilit.y over the forehead, orbit, temple and upper part of the left side 

of the bridge of the nose. Around the area of deeper anesthesia, over the 
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scalp, clieek and ala of the nose, were minor sensory changes. The anes- 
thesia largely corresponded in degree and distribution to the extent of 
scarring. Hyperthesia was not present. The patient was somewhat 
senile in appearance and reactions, and a moderate degree of peripheral 
arteriosclerosis was present. 

Operation was performed, July 23, 1921. The posterior root was com- 
pletely cut and the ganglion was a'\mlsed. Convalescence was satisfactor 3 ^ 

On reexamination, about two weeks after the operation, the patient had 
complete anesthesia for all qualities of sensation in the area supplied by 
the left fifth cranial nerve, as well as paralysis of the muscles of mastication. 
He complained, however, that the pain was still present and, if anything, 
worse than before the operation. He stated that he felt the pain after 
operation, as before, in the region of the left temporal muscle, and that it 
was most severe deep in the socket of the left eye. There also was some 
pain over the vertex and jaw, where the areas supplied by the fifth cranial 
and the cervical nerves join. He has not been heard from since. 

The persistence of pain in this case may have been due to a 
lesion in the trigeminal nucleus occurring at the time of the original 
herpetic attack and therefore refractory to section of the fifth nerve 
outside the pons. In herpes zoster, the lesions in severe cases are 
not confined to the spinal ganglions but invade the dorsal horns of 
gray matter in the cord; the same is probably true in the homologous 
Gasserian ganglion. Accordingly, residual effects of the inflamma- 
tory lesions of the pons and of the tissue around the sensory nuclei 
of the fifth cranial nerve may serve to perpetuate the patient’s 
suffering. 

Lesions of the Optic Thalamus.' Although the plan followed so far 
has been to trace the possible sites of painful lesions up the cord and 
brain stem to the thalamus, historically at least this organ holds 
fibrst rank as a source of central pain and other affective phenomena. 
For a considerable period it has been thought to be the only soimce. 
Spiller, in 1922, stated: “I should like to have evidence that a 
lesion entirely below the optic thalamus may cause spontaneous 
pain in one-half of the body.” It was his privilege in 1923 to M in 
this gap in knowledge, ably supported by Weisenbm’g and Stack. 
Recent writers, including Wilson, have agreed that spontaneous 
pains and various types of unpleasant sensations hitherto considered 
characteristic of lesions of the thalamus may arise as sequels to 
structural disease an 3 n^'’here below the thalamic level. Although 
the so-called syndrome of the thalamus is no longer considered 
peculiar to thalamic lesions, yet the original work of Dejerine and 
Roussy is worth recalling; however their interpretation and that of 
Head may be doubted, it does not dim the luster of their original 
masterly description. 

In 1906, following the observation of a series of 5 patients with 
focal thrombotic softem'ng in the region of the thalamus, Dejerine 
and Roussy published a description of what they called the syn- 
drome of the optic thalamus. They defined it as: (1) slight hemi- 
plegia, usually without contracture, and disappearing rapidly; (2) 
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persistent hemianesthesia, organic in tjqie, and always associated 
with marked and persistent loss of deep sensibility; (3) mild hemi- 
ataxia and astereognosis, the latter more or less complete, (4) shaip, 
persistent, paroxysmal pains felt in the hemiplegic side of the body, 
often intolerable and not yielding to treatment, and (5) choieo- 
athetotic movements in the limbs of the paralyzed side. T-hey 
considered the first three as major features and the last two as 
being relatively less constant. 

The onset of symptoms was sudden but with as little general shock 
as one would suppose with a small focus of thrombotic softening. 
Although the motor weakness rapidly diminished, the sensory signs 
persisted until death, which might not ensue for years. _ More_ in 
detail the sensory disturbance, objectively, consisted of diminution 
but never of loss of pain, temperature and tactile sensibility, while 
sensibility to vibration, muscle sense, the power of estimating the 
weight, size, shape and contour of objects Avere profoundly afl'ected. 
Either at the onset of the disease or comparatively early, subjective 
discomfort appeared not only in the paralyzed limbs but also in the 
side of the face and trunk. Chieflj'-, these discomforts Avere in the 
form of pains that radiated along the Avhole length of the limbs 
affected; they were poorly localized and occasionally Avere described 
as being in the skin and subcutaneous tissues. They AA'ere constant, 
with, liGAA^eA'^er, paroxysmal exacerbations seA'^ere enough to make 
the patient cry out and to impair sleep. Not only were the pains 
apparently spontaneous but they could be eAmked by touching the 
skin, by pin pricks and by cold water. Deep pressure especially 
was intensely disagreeable. The patients described the pain in 
many Avays and used adjectives such as bm’iiing, darting, squeezing 
and stabbing. Between the crises of pain there was complaint of 
formication and various types of paresthesia including a sensation 
of swelling in the limbs, trunk and face. 

In the cases studied at necropsy the anatomic lesion found by 
Dejerine and Roussy Avas a small focus of softening, chiefly in the 
lateral iiucleus of the thalamus, in its posterolateral part, although 
the median and internal nuclei and part of the internal capsule Avere 
affected to a lesser degree. 

Since Dejerine and Roussy’s work, contributions too numerous to 
mention have been published dealing Avith lesions of the thalamus. 
Among them is that of Holmes and Head, published in 191 1 . Later, 
this work was further elaborated from a study of 24 cases and 
described in great detail in Head’s book, published in 1920. The 
description given by one of his patients, of her own pains, is Avorth 
quoting; “ever since this ‘stroke’ she has suffered from pains in 
the left half of the body, and an uncomfortable sensation as if some- 
thing were crawling under her skin. These pains are intense in 
the hip, the loin and under the left shoulder. They are said ^to 
pump up and down the side’ and the left arm and leg ‘feel as if they 
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were bui'sting.’ Whenever there was cause for visceral discomfort, 
such as the passage of a constipated motion, these pains became 
particularly severe, and the heart is said to ‘tlirob’ and the stomach 
to 'work’ painfully, but on the left side only.” 

In Head’s work emphasis is laid on the excessive response to 
affective stimuli. In all of his 24 cases the response to pin pricks, 
to extreme ranges of heat and cold and to pressure was intense. 
Tlie threshold for the stimulus might actually be raised, but once the 
sensation reached consciousness it was responded to more pro- 
foundly than on the normal side. A patient might call a pin prick 
a touch when lightly applied but if the pressure were increased it 
finally would produce an intolerable sensation of discomfort. Not 
only were painful stimuli in Head’s cases responded to with this 
overloading of feeling tone, but agreeable sensations, such as pleasant 
degrees of heat, were equally intensely felt and responded to Avith 
greater pleasure than that felt on the normal side. In these cases 
also, when a pin was dragged across the body from the normal to the 
affected side, an intense degree of discomfort was experienced once 
the median line was crossed. 

An interesting feature of thalamic lesions was illustrated also by 
Head in the effect of emotion on these patients. Music was pecu- 
liarly likely to evoke a different reaction on the two halves of the 
body. One of the patients could not go to church because he 
“could not stand the hymns on his affected side.” In another, 
dming the funeral service for the late King Edward VH, as soon as 
the choir began to sing he felt “a horrid feeling come on in the 
affected side and the leg was screwed up and started to shake.” 
In many of these patients, therefore, the mental emotions evoked 
by music or by disagreeable sounds intensified preexisting pains and 
discomfort. Other lesions of the thalamus producing the so-called 
thalamic syndrome have been described, among which may be 
mentioned inflammations such as epidemic encephalitis, traumatic 
lesions and tumors. 

Case V. — A man, aged sixty years, came to the Mayo Clinic, August 13, 
1928. He complained of residual weakness of the right side of the body 
and severe continuous pain over the whole left side. "Five years before, 
while working as a fireman, he had come in contact with a current of 2300 
volts and had been severely shocked. He immediately had become uncon- 
scious and had remained so for fiA’^e hours. On regaining consciousness, it 
has been discovered that he had paralysis of the right side Avith aphasia 
and complete anesthesia on that side. He had ver}’- httle memory as to 
what had occurred for the first three or four weeks of his illness, but at the 
end of that time moA^ement had commenced to return on the right side and 
ultimately had returned to almost normal as far as motor function was 
concerned The aphasia had disappeared also within a few weeks, but the 
right-sided anesthesia, although improA’^ed to a certain extent, had persisted 
and had remained more or less profound up to the time of examination. 
Pain had made its appearance AAithin a few weeks from the time of the 
injury, about the time the motor and sensory functions were improiang 
and had reached a marked degree of intensity wliich had been little lessened 
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ill the five 5'ears that had elapsed. He had noticed that the pain was 
intensified by all sorts of stimuli, such as contact of his clothing wth the 
affected side. Especially deep pressure evoked unpleasant pains and a 
sensation as if a thousand needles were radiating throughout the hmli that 
was squeezed. For that reason, he avoided shaking hands as far as possible. 

Examinatioii revealed a man very well preserved for his age. ihe 
tendon reflexes on the right side were hyperactive, but there was good motor 
function on that side and no sign whatsoever of aphasia. Appreciation 
of joint movement, vibration and the estimation of ■weights was almost 
abohshed on the right side. The patient retained some degree of tactile, 
pain and thermal sensibility. However, the threshold to stimuli was 
definitely increased. Interpretation of results of tests was (hfiicult because 
of the markedly effective reaction to all stimuli. A pin prick of the arm, 
for example, might not be felt at fii-st, but on stronger stimulation was felt 
as an intense burning pain that radiated up the whole arm into the face. 
Thermal sensibility was poorly felt until the testing apparatus was made 
extremely hot or cold; then, the pain was described as being very disagree- 
able. Tactile sense was the most affected and the lighter degrees of touch 
were not appreciated at all. Localization of the point of stimulus was 
practically lost. The patient stated that the only improvement that had 
occurred in recent years was in the motor functions. 


Lesions of the Cerebral Cortex. There has been some difference of 
opinion on the question of pains arising from cortical lesions. 
Holmes and Head, for example, have insisted that there is little if 
any, representation of pain in the cortex and that the thalamus is 
the essential organ for the reception of impulses carrying affective 
tone. Corresponding to this, they believe that sensibility to pain 
is the least altered of all sensibility by destructive cortical lesions. 
On the other hand, among numerous other observers, including 
Minkowsld, Pieron, Poerster, and Wilson, it is admitted that 
sensibility to pain has at least some representation in the cortex. 
Accordingly, they believe the cortical destructive lesions may 
materially influence the sensibility for pain and that irritative lesions 
may produce unpleasant sensations, if not actually painful, at least 
intensely disagreeable. One phase of the problem w’as investigated 
by Cushing twenty years ago, with negative results as far as pain is 
concerned. He stimulated with faradic current the cortex of the 
postcentral gyrus in two patients who had full consciousness. In 
one, a sensation described as numbness and, in the other, a tactile 
impression was felt in the hand of the opposite side. Pain was not 
complained of by either patient. On the other hand, Foerster, 
with the same method of electrical stimulation of the postcentral 
gyms and superior parietal lobule, claims deflnitely to have produced 
painful and disagreeable sensations in various parts of the body on 
the opposite side. He further stated that pathologic lesions of the 
cortex can and do produce painful sensations. , Clinically, however, 
it is not often that pathologic irritative lesions produce any marked 
depee of pain and seldom is it continuous as in that produced by 
lesions in the thalamus and in levels below it. IVIore often the pains 
so produced are paroxysmal and appear as a sensory component 
preceding a Jacksonian or general convulsion. Sensory auras in the 
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form of tingling sensations, a sensation of formication, wavelike 
sensations, feelings of constriction, and, according to Foerster, deep, 
dull pains, may appear in a limb or in one side of tbe body before 
convulsi^•e tnovements begin. It is also common knowledge that 
painful auras in the form of abdominal pains, especially in children, 
frequently usher in general convulsive seizures or attacks of petit 
mal. Foerster mentioned the case of a patient who had pains in the 
bladder and rectum as an aura preceding Jacksonian attacks. 
Pains rarely appear in lesions of the subcortical white matter, 
although cases of this have been reported by Weisenburg and by 
IMills. In the following case, a tumor involved the cortex and 
subcortical white matter, apparently sparing the optic thalamus. 
Although an exact anatomic relationship cannot be determined in 
infiltrating tumors, it is worth reporting because of the severe pain 
that accompanied its course. 

Case VI. — A woman, aged forty-three years, was brought to the Mayo 
Clinic, October 11, 1921, because of pain and weakness in the right arm 
and leg and the right side of the face. Fourteen months previously, while 
apparently well, she suddenlj'^ had been taken with jerking of the muscles 
of the right arm, face and jaw, in the order mentioned, and she had suffered 
loss of speech. This lasted only a few minutes but similar attacks had 
recurred intermittently for nearly two days, and her speech had been very 
badh'^ affected for that time. There had not been residual weakness, and 
within a few days after attacks had ceased her speech had cleared up. 
About the time of the onset of these jerkings she had noticed a burning, 
aching, full sensation over the right side of the face, which had been constant 
ever since. Two or three months later the attacks had been repeated and 
had been followed this time Iw clumsiness of the right arm, so that she had 
dropped objects from the hand and had had difficulty in writing. The 
unpleasant sensation on the side of the face now had passed into the right 
arm and .she had complained of it feeling hot and swollen. Five months 
from the period of onset, because of the pain and clumsiness in the right 
arm, a cervical rib had been removed by a surgeon elsewhere. Several 
weeks aftenvard she had had, for the first time, general commlsions and 
had suffered from headaches which had been present chiefl}'’ in the morning 
and had been felt above and behind the left ear. Prior to the attacks of 
jerking, which never had been verj' severe, she had experienced a feeling 
of terror and as if she were going to be hurried away somewhere nithout 
her A'ohtion. A year from the onset of the trouble the clumsiness in the 
arm had progressed to the state of definite weakness, and this rapidly had 
increased, spreading to involve the right leg a few weeks before admission to 
the Clinic. The pain previously experienced in the arm and face had spread 
to the leg and she had noticed diminished sensation in the whole region. 
She was not sure as to when this sensory disturbance first had appeared, 
but a few months before she had burned her arm severely on the stove with- 
out any very marked pain. The headaches had been getting quite severe, 
mentaUy she had become more dull, and her speech had become definitely 
impaired during the last few 'weeks. 

On examination, the patient had obxdous aphasia, which, however, was 
mild in degree and more in the character of hesitation and stumbling than 
complete loss of speech. Hemiparesis was present on the right side, 
marked in the face and arm and to a less degree in _ the leg. She 
was still able to walk around but dragged the leg wliile doing so. There 
was a moderate degree of diminution of pain, and thermal and tactile 




Fig. 3.— Horizontal section of the brain showing tumor involving the cortex and 
subcortical w^hite matter; the thalamus is apparently intact. 



Fig.^ 4. —The inferior surface of a horizontal section of the left hemisphere of the 
brain just above the corpus callosum. The tumor was at its greatest diameter here 
and involved, the cortex in front of and behind the central sulcus. 
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SGiisibilit}’^ over the whole right side without £uiy ex£iggeiJited responses. 
This was not dissociated and seemed to be more severe in the extremities 
of the limbs, from the elbow and Icnee down. Joint and vibration sensi- 
bility were lost in the upper and lower extremities and complete astere- 
ognosis was present in the right hand. The corneal reflex was diminished 
on the right side. During extiinination the pntient wfls verj^ emotional, 
cried frequently, and seemed to be greatly disturbed because of difficulty 
in speaking. On that account also it was difficult to test her^sensations 
adequately. She had numerous attacks of jerking similar to that vuth 
which the trouble had begun. They were not Jacksonian in character, but 
consisted of intermittent tvdtchings of the whole right upper extremity, 
without any order of march. She complained^ bitterlj’’ of constant swollen, 
hot, full, aching sensations in the whole right side of the body. A diagnosis 
of tumor in the left sensorimotor cortex was made. 

Subtemporal decompression was done, November 14, 1921. The cortex 
had changed in color and appearance in the region of the central sulcus 
and it was cystic and fluctuating to touch. The patient died the foUomng 
daJ^ 

At necropsy a soft, degenerating, infiltrating, cystic tumor wa-s found. 
It was about 6.4 cm. in its greatest depth, and it involved tlie motor and 
sensory parts of the cortex as well as the subcortical white substance. 
Anteroposteriorly it was 5.6 cm. long and involved areas in front of and 
behind the central sulcus about equally. Above, it reached nearly to the 
superior margin of the hemisphere, but it did not extend below the lateral 
fissure or involve the temporal lobe to any marked degree. Medially and 
above, it reached the level of the lateral wall of the lateral ventricle, but 
below, it did not extend verj’’ deeply and it seemed to spare the thalamus. 
Microscopic examination of sections taken from the motor and the sensorj'' 
cortex showed dense infiltration by tumor cells which in places reached the 
pia mater. Some of the cortical layers were completelj'^ destroyed. Sec- 
tions taken from different portions of the thalamus did not show signs of 
tumor. The histologic diagnosis of the tumor was spongioblastoma multi- 
forme (Figs. 3 and 4). 


Summary and Conclusions. Some of the conditions involving the 
central nervous system that are productive of pain have been 
discussed. An attempt has been made to confine discussion to those 
wherein only the brain and spinal cord have been affected. Lesions 
of the sensory roots of the spinal and cranial nerves and all peripheral 
nerves are not discussed. The suffering induced in 'most of the 
cases described had been intense, and diagnosis in a few w'as ex- 
tremely difiicult in the early stages of the disease. The central site 
of the disease process represents a serious difficulty in attempts at 
therapeutic relief and as a whole such conditions are not easy to 
deal with from the diagnostic standpoint. The theories concerning 
the explanation of the phenomena of pain are complicated and are 
not based on a sure foundation. For this side of the question, 
reference may be made to Head, Foerster and Wilson’s views on 
the subject.^ Clinically, the problem of pain of central origin is 
interesting; infrequent as its occurrence may be, it well repays study 
and observation. 
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SEASONAL INCIDENCE AND STUDY OF FACTORS INFLUENCING 
THE PRODUCTION OF ONE THOUSAND RECURRENCES 
OF GASTRODUODENAL ULCERS IN EIGHT HUNDRED 

PATIENTS.* 


By Moses Einhorn, M.D., 

NEAV YORK. 


Being particularly interested in the study of ulcer for a pmber 
of years, and with some special opportunities for studying it in all 
of its phases both in America and abroad, I have been impressed 
by certain important features that were common to all of these cases 
—characteristic types of pain and its relation to meals, seasonal 
relationship, the intermittency of tlie recurrences and the constitu- 
tional characteristics, particularly facial expression of the patients. 

In this article I shall discuss the study of ulcers merely in one 
of its phases, namely, the role of factors which influenced the 
production of recurrent attacks of gastroduodenal ulcers, based on 
1000 recurrences in 800 patients. In my observations and investi- 
gations I have made every effort to obtain a detailed clinical history, 
not alone of my old patients who returned with recurrences of their 
symptoms, but also of patients consulting me for the first time, who 
were formerly treated by other physicians. 

Seasonal Incidence. The data of seasonal incidence given in 
Chart I represents not only recurrences which were under my 
observation, but also past recurrences, obtained from the clinical 
histories of the patients. 

In present recurrences the following percentages were obtained: 
fall, 42 per cent; spring, 35 per cent; winter, 19 per cent; summer, 
4 per cent; whereas, the percentages of past recurrences were: fall, 
46 per cent; spring, 41 per cent; winter, 6 per cent; summer, 7 per 
cent. 

From the above, we note that the results for the fall and spring 
are about equal, in past and present recurrences, but that they vary 
slightly as regards the winter and summer seasons. Present recur- 
rences having been based on a more accurate and detailed study 
may, therefore, be accepted as more exact. 

Monthly Incidence. A careful analysis of the frequency of recur- 
rences per month was also made, and is indicated by the dark curve 
in Chart II. Commencing with the month of January, we note a 
slight rise in recurrences to 9 per cent, with a decline to 6 per cent 
during the month of February. Early in the month of March there 
is a rise to 12 per cent, with minor fluctuations, which remain more 
or less constant during the months of April and May. Beginning 
with the month of June, a decided decline to 1 per cent is observed, 

* Read before the Eastern Medical Society, New York City, May 10, 1929, 
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remaining thus through the months of July and August. At the 
end of this month the percentage rises, reaching its highest point of 
20 per cent by the beginning of the month of September. During 
the month of November there is a gradual decline to 7 per cent, and 
thereafter remaining stationary throughout the winter months. 

G'^^5tric ^‘DuodenAl Ulcer^ 

(5C^SonAl incidence) 



Spring □ Summer H 'Hu ■ 
‘X^interil 

Chart I. 

According to the above findings, most of the recurrences occurred 
during the months of September and May, and a moderate number 
during the months of March and October. There was a minimum 
percentage of recurrences in the months of June, July and August. 
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Chart II. 


Weekly Incidence. In Chart III two curves are plotted, the light 
curve representing the months and the hea^y curve the weeks. 
Roman numerals indicate the division of months into weeks. 
Certain characteristic points in the weeldy incidence can be noted 
from this chart: There is a sudden rise in recurrences from the 
beginning of the fourth week in February, including the first week 
in hlarch, which corresponds to the increase in percentage in the 
monthly incidence. During tiie fourth week in May until the 
second week in June there is a decided decline, remaining constant 
throughout the summer months. Commencing Avith the third Aveck 
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in August, there is a gradual rise until the maximum number of 
recurrences is reached during the second week in Se 23 tember. 



Chart III, 


From the above study it is obvious that there are certain definite 
seasons, namely, the fall and spring, during which the greatest 
number of recurrent attacks occur, I should like here to advance 
several reasons which will probably exijlain this seasonal incidence. 

In the summer the ulcer patient leaves the city for a vacation 
and rest in the country. His life at this time is usually well bal- 
anced, his diet regular and he undergoes a minimum of fatigue and 
exertion during this period. Patients subject to chronic ailments 
such as pulmonary or cardiac diseases or those susceptible to colds, 
hay fever or asthma are generally relieved at this time, 

•With the advent of the fall the patient returns to the city, in 
order to resume his business activities. In contrast to the rest and 
relaxation which he enjoyed in the country, he now feels the nervous 
strain of his new duties and surroundings. These have a marked 
efiFect upon the patient who is extremely susceptible to change His 
meals become irregular and hurried, and the raw fruits which are 
now m season do not agree with him. The rainy season too, which 
now commences, has an effect upon those patients who are subject 
to chronic diseases and colds. 


In the spring the weather changes intermittently from cold to 
mild, and inasmuch as the patients remove their winter apparel 
eariy m the season, before the temperature is yet stable, they are 
liable to have more colds. Those patients who suffer with hay fever 
are also greatly annoyed at this time of the year. Then, too the 
diet, which is now constituted largely of fresh raw vegetables, seems 
^ ^ disadvantageous effect on the ulcer patient. 

The Role of Factors in the Production of Recurrences. In Chart IV 
the percentage incidence with reference to colds, psychic load diet 
and external pressure is shown. ’ 

Colds. Colds are the most important factor, being present in 67 
per cent of all recurrences. I was interested also in th^efee and 
mtensity of colds, and found in my analysis that the mild cdd wffh 
the sneezing and running nose constituted the highest percentaee- 

b LTiMsaSethLr““T‘f respiratory ailments as 
oncmtis and sore throat, a moderate percentage and the remaining 
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small percentage were attributed to the more acute conditions, 
such as grippe and influenza. 

During the months of January and February, 1929, I had the 
opportunity of studying the effect on the recurrent attacks of gastro- 
I duodenal ulcers, of the recent epidemic, which reached the shores 
of New York and New Jersey about the months of December, 1928, 
and January, 1929.^ I was impressed by a number of my old 
patients, who returned with recurrences, who never before had 
attacks during this season of the year. 


l?oleof‘]Acl:or5 inj’rodudion oF 
Qastro-Duodenal AttacKs 


Cold 



^rc5$urc0 “lihKnoiunQ 

Chart IV. 


Upon investigation, I learned that each of these patients, previous 
to reporting to the office, had been ill with grippe or influenza, the 
diagnosis having been made by the family physician. I also 
observed that their gastrointestinal symptoms and the duration of 
their recovery varied with the severity or mildness of the influenza 
attack. 

Diet. Diet as a cause was found in only 9 per cent of the recurrent 
attacks, a surprisingly small percentage, in view of the fact that 
the treatment of ulcer is essentially dietetic. 

Psychic Load. Psychic influences, such as anger, shock, emotion 
and business reverses, play a causative role in the development and 
recurrent attacks of ulcer, the percentage as shown in the above 
chart being 7 per cent. Several of my cases deserve special mention 
here, as they represent the type of individual who reacts particularly 
to emotional disturbances. 

One case is that of a broker who reported to my office with a 
gastroduodenal recurrence induced by sudden fluctuations in the 
Wall Street market; another patient had a severe attack imme- 
diately after suffering heavy losses on the race track; a professional 
speaker and a musician both had recurrences of symptoms when- 
ever they developed stage fright on appearing before an audience. 
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Extreme depression caused by the death of a relative, or great 
happiness, in many cases, brought on an attack. In each instance 
the onset, which may have been in any form, was necessaiily veiy 

sudden and not gradual. _ i i • i 

External Pressure. External pressine is represented here in only 
3 per cent of the gastroduodenal recurrences. A few years ago I 
made a special study of this factor with, regard to the effect of the 
pressure of belts on ulcer patients.^ My investigation of this study, 
which I presented in a separate article, was condueted along the 
following lines; 

A number of patients were selected and divided into two groups: 
Group I consisted of those who wore suspenders during the period of 
observation, while Group II was composed of those whom I directed 
to wear belts. I laid particular stress in this study on ascertaining 
the difference, if any, as to the time required for the disappearance 
of the symptoms and also as to the number of recurrences. 

On the whole, the symptoms were eliminated more quickly, and 
there were less recurrences in the suspender group than in the group 
which wore belts. I was convinced that there is a definite advantage 
in having the patient wear suspenders instead of a belt. 

In spite of the careful and detailed analysis which was made, 25 
per cent of the cases still remained in which no definite cause for the 
recurrence could be ascertained. 

Our findings in a study of the seasonal relationship and the 
probable cause of recurrences in a follow-up of 100 cases of gastro- 
duodenal ulcer^ were about the same as those given here. 

Summary. 1. There are certain definite seasons, namely the 
spring and fall, during which most of the recurrences of gastro- 
duodenal ulcers occur. 

2. The largest number of recurrences occur during the months 
of September and May, a moderate number during March and 
October and a minimum percentage during the months of June, 
July and August. 

3. There is a rise in reeurrences beginning the fourth week in 
February, including the first week in March; a decline during the 
fourth week in May until the second week in June; a gradual rise 
commencing the third week in August until the second week in 
September, at which period the maximum number is reached. 

4. Colds, diet, psychic load and external pressure are several 
factors which play an important role in the production of recur- 
rences. 

5. In 25 per cent of the cases there are no definite factors to which 
the recurrent attacks of gastroduodenal ulcers can be attributed. 

Comment. There are certain critical periods for each individual 
ulcer patient and recurrent attacks will generally occur at a given 
time in these patients. It is, therefore, important to ascertain the 
exact critical period of the patients, in order to prevent these 
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recurrences. Each patient should be instructed to report for treatr 
ment a few weeks prior to the probable period of the recurrence, 
even though he may be feeling well at that time. 

In following this outline of treatment, I have been successful in 
preventing gastroduodenal recurrences in a number of my patients.^ 

Only when the patient learns to follow the above instructions, 
can we hope to prevent recurrences and ultimately obtain better 
results in the treatment of gastroduodenal ulcers. 
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AMfflBIC ABSCESS OF THE LIVER: REPORT OF FOUR CASES IN 
THE NORTH TEMPERATE ZONE*^^ 

By Philip W. Beoivn, M.D., 

ASSOCIATE IN SECTION IN DIVISION OF MEDICINE, THE UAYO CLINIC; INSTRUCTOR OF 
MEDICINE IN THE MATO FOUNDATION FOR MEDICAL EDUCATION AND 
research graduate school, university OF MINNESOTA, 

ROCHESTER, MINN. 

Abscess of the liver due to Endamoeba histol^'^tica in the North 
Temperate Zone is of sufficient rarity to warrant reporting 4 cases 
which were observed in 1928 at The Mayo Clinic. During the 
preceding seven years only 6 other cases of amoebic abscess had been 
recorded at the Clinic although search for the amoeba had been 
made in other cases in which abscess of the liver had occurred. 

The disease has been the cause of serious concern in tlie tropics 
and it is by authorities working there that loiowledge of this compli- 
cation of endamebiasis has been advanced. It is largely due to . 
Rogers that the more effective management of amoebic abscess of 
the liver has been established. In a group of 2516 cases, he found 
a mortality of 56.7 per cent, but after introduction of the combined 
treatment by emetin and aspiration, the mortality in 111 cases was 
14 per cent. He quoted Chatterjee, who later recorded only 1.6 
per cent mortality in 186 cases. Tlie splendid work of Ludlow in 
Korea should be noted; he had a mortality of 8.8 per cent iu 160 
cases. Closer study of his report shows that in 43 cases in J™ich 
aspiration and emetin were employed, the mortality was only ~<.o 

* Submitted for publication June 4, 1929. 
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per cent. From northern Africa comes another excellent report by 
Lacase who had a mortality of 8 (3.1 per cent) in 252 cases. Lacase 
advises emetin and aspiration but does not hesitate to imdeitake 
an open operation in suitable cases. 

The abscess may be single or multiple. Lacase noted that the 
abscesses were multiple in 53 cases, about 20 per cent, of a series of 
252 cases of amoebic abscess. Ludlow noted that multiple abscesses 
were present in 10 per cent of 160 cases. AXcGlannan q^uoted 
Rogers, who holds that there were single abscesses in 51 per cent of 
a series of cases, two or more large abscesses in 25.8 per cent, and 
one large abscess together with several small abscesses in 24.4 per 
cent. Ludlow emphasized alcohol as a possible predisposing factor, 
for white people of the tropics are more subject to abscess than 
natives, and especially is this true in alcoholic patients. 

An antecedent history of diarrhea usually is obtained, and was 
elicited in the 4 cases of the group to be reported. Cort reported 
hepatic involvement in 97 cases of 530, and in tins 97, there was a 
history of diarrhea. Ludlow elicited a history of diarrhea in 137 of 
160 cases, but he observed that diarrhea is such a common occur- 
rence in the tropics that an occasional spell of diarrhea may be 
forgotten. 

Report of Cases Observed in The Mayo Clinic. Case I. — A man, aged 
twenty-three years, a resident of Indiana, said that for several months he 
had had an occasional spell of mild diarrhea. Twelve weeks prior to 
admission to the Clinic pain had appeared in the right lower part of the chest 
and upper right portion of the abdomen. This had been accompanied by 
fever and loss of weight. 

General examination revealed notlring of moment other than tenderness 
in the upper right quadrant of the abdomen. There was leukocytosis of 
29,000 with 16 per cent Ijonphocytes; 7.5 per cent large mononuclear 
leukocytes; 2.5 per cent transitional cells, and 74 per cent neutrophils. 
One examination of stool gave negative results and the roentgenogram of 
the chest did not reveal abnormality. 

Right pleurocentesis was done and in the aspirated fluid Endamoeba 
histolytica was identified. Treatment by means of 0.65 gm. (10 grains) 
emetin hydrochlorid hypodermically and 6 gm. of treparsol (formin deriva- 
tive of meta-amino-para-oxyphenyl-arsenic acid) orally, both in dhdded 
doses was instituted. During this treatment aspiration was done several 
times, as there proved to be a large abscess of the right lobe of the liver 
which was of such size as to all but preclude possibility of its being absorbed. 
At the end of thirty-three days’ hospitalization the patient was dismissed 
in excellent condition. Further treatment, in divided courses of auremetin 
(hydrogen periodid of emetin and auramin) and treparsol was advised. 


Case II.— A man,_ aged twenty-five years, a resident of Indiana, three 
months prior to admission had had bloody dysentery which persisted with 
varying intensity. He had begun to lose strength, and rather abruptly had 
beguii to cough up blood and foul sputum. Six weeks prior to admission 
resection of a rib in the lower right part of the thorax had been done, with 
a resifiting discharge of bloody pus. On admission, there was still diarrhea, 
but the most striking feature was the constant cough and raising of dark, 
bloody, chocolate-colored pus. The patient was so weak. and dyspneic 
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that it was difficult to obtain a history. He seemed to be lialf drowned in 
the secretions of the lungs. 

General examination revealed in the right lower part of the chest marked 
dullness which extended almost to the fourth rib anteriorly. A discharging 
sinus was present in the right side of the chest. The temperature was 
103° F. The hemoglobin was estimated at 47 per cent; erythrocytes num- 
bered 3,310,000 and the leukocytes varied from 14,800 to 28,100. Roent- 
genograms of the chest revealed fluid at the base on the right side. 

Because of the pronounced thoracic symptoms, the preliminary impression 
was that possibly a malignant condition was present. Thoracentesis was 
done, and growths were not obtained on culture; however, in other cultures, 
and also by means of smears, Endamoeba histolytica was identified. Just 
prior to tins disclosure, Endamceba histolytica was identified in the stools. 
The usual treatment by emetin and treparsol was instituted. While the 
patient was under treatment copious, spontaneous drainage developed at 
the site of the former rib resection and a tube was inserted. The patient’s 
convalescence was gradual at first, but after fifty-three da 5 ^s he was dis- 
missed from the hospital in excellent condition. Further antiamcebic 
treatment was to be Carried out at home. 

Case III.— A man, aged thirty-six years, a resident of Wyoming, had 
contracted dysentery while in Texas eight months before he was seen at 
the Clinic. A diagnosis of amoebic colitis had been made and 0.77 gm. 
(12 grains) of emetin had been administered in divided doses. He had 
suffered a recurrence in about four weeks and had received 0.77 gm. (12 
grains) more of emetin and 10.5 grn. of stovarsol both in divided doses. 
He had remained free of trouble until two weeks prior to admission, when 
chills and fever had appeared and pain had developed in the lower right 
part of the chest. His physician, who had had military service in^ the 
Philippines, had aspirated the liver and had identified Endamoeba histo- 
l 3 d;ica. He then had referred the patient for further treatment. 

On admission the patient had fever and the temperature ranged as high 
as 101.5° F.; hemoglobin was estimated at 65 per cent. Erythrocytes 
numbered 3,980,000 and leukocytes 11,700, with a differential count of 
26.5 per cent lymphocjdies; 2.5 per cent large mononuclears; 69.5 per cent 
neutrophils; 1 per cent eosinophils and 0.5 per cent basophils. Stools 
contained Endamoeba histolytica and Giardia lamblia. 

Roentgenographic studies of the chest and colon and a proctoscopic 
examination, gave negative results. 

The patient did not seem acutely iU, so that medical management, 
without aspiration, was carried out. He received 0.5 gm. (8 grains) of 
emetin and 6 gm. of treparsol, both in dirided doses. At the end of nine- 
teen days of hospitalization, he felt very well and was permitted to leave. 
He remained well only six or seven weeks, when the diarrhea recurred, pd 
ten days later the pains in the hepatic region returned. On readmission, 
treatment consisting of 0.2 gm. (3 grains) of emetin, 4 gm. of treparsol, and 
about 20 gm. of yatren, all in divided doses, was administered. In spite 
of this he continued to fail. The temperature rose to 103 ° and Ieukoc 5 ’^sis 
of 14,000 cells was present. Through a posterolateral incision, about 
1 liter of thick, dark, odorless pus was drained and smears made from the 
pus revealed Endamoeba histolytica. Postoperative convalescence _ was 
uneventful except that the parasite persisted in the pus from the draimng 
sinus. Irrigations with solution of quinin then were adwsed and persistence 
in taking interrupted courses of emetin and treparsol was urged. At the 
time of the patient’s dismissal his condition was satisfactorj^ although there 
was still slight drainage. 
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Case IV— A woman, aged fort 3 "-seven j^ears, a resident of Illinois, during 
the two years pre^dous to admission to the Clinic had had an occasional spell 
of mild djfsentery ‘wliicb. had seemed to clear up without any^ particular 
medication. For about ten years she had had attacks of right upper 

abdominal pain associated with fever. . . r .i r j * 

On admission, she complained of pain in the area of the liver and ten- 
derness in this region was elicited. Her temperature was as high as 103 . 
The hemoglobin was estimated at 42 per cent._ ErythrocjTes numbered 
3,000,000 and leukocjdes 14,000 with a differential count of lymphocytes, 
9 per cent; large mononuclear leukociTes, 3.5 per cent; transitionals, 2 
per cent; neutropliils, 84 per cent; basophils, 0.5 per cent. Two examina- 
tions of stools revealed only Endammba coli. Roentgenographic studies 
of the chest, colon and stomach gave_ negative results. 

A positive diagnosis was not possible, although there was some reason 
to think that the patient might be suffering from empyema of the gall 
bladder or abscess above or below the liver. While she was under observa- 
tion, in the hope that the acute process would subside and permit a more 
favorable time for exploration, a course of emetin and treparsol was admin- 
istered. There ensued an abrupt and spectacular response to treatment, 
so that, after the completion of a course of 0.65 gm. (10 grains) of emetin 
and 4.25 gm. of treparsol, both in divided doses, the patient was permitted 
to return home and there to carry out further antiamcebic treatment. 

Comment. This group of 4 cases presents several of the unusual 
phases of the management of amoebic abscess of the liver, both from 
the diagnostic as w^ell as from the therapeutic standpoints. Objec- 
tion might well be made to considering Case IV as an instance of 
hepatic abscess, especially as a case of abscess due to amoeba. There 
is no positive confirmation of the diagnosis by laboratory methods 
but one would not expect so spectacular and so abrupt a response to 
treatment if the symptoms were due to a pyogenic infection of the 
gall bladder or liver. The indeterminate features of this case and 
the history of diarrhea fully justified the therapeutic trial. Cer- 
tainly 0.24 to 0.40 gm. (4 to 6 grains) of emetin hydrochlorid can 
be given in divided doses with little or no risk and if the symptoms 
are due to the amoeba, there is almost always a decided response. To 
carry out a prolonged therapeutic trial may prove unwise, but a 
short course of treatment may prevent many fm’ther difficulties. 
If such a large abscess is present in the liver that it cannot be 
absorbed, aspiration can be carried out with little or no risk, and 
from the aspirated fluid, smears and cultures may be made and 
examined for Endamoeba histolytica. 

()ase I illustrates the effect of aspirating a large abscess, and 
aspiration was repeated several times in this case. Antiamcebic 
treatment in such a case is of the utmost necessity; yet it is expecting 
a great deal to assume that the body can absorb as large an accum- 
ulation of pus as was present. 

Case III would seem not to conform with the statement of Rogers 
that abscess develops only in untreated or in insufficiently treated 
cases. ^ A reasonable amount of antiamcebic treatment had been 
administered early in the stage of dysentery, before the patient 
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arrived in Rochester, yet the treatment can be criticized on the 
ground that follow-up examinations were not made and that the 
treatment was not varied. Prior to his first admission, therefore, 
the patient can be considered to have had insuflScient treatment. 
Dming his first period at the Clinic, his response to treatment was as 
strildng as that of the patient in Case IV. Further treatment was 
ad-\dsed. However, symptoms relative both to the bowel and to the 
liver recurred, and this in spite of treatment that had been so inten- 
sive that complications such as neuritis were feared. At this stage, 
yatren was tried and a small amount of emetin and treparsol was 
given without benefit. Surgical drainage of the huge abscess 
demonstrated why medical management no longer would be of 
help, and yet the development of such an abscess, imder intensive 
treatment, gives cause for anxiety. Such cases must be infrequent, 
and fortunately so. Suitable drainage followed by careful, inter- 
rupted treatment eventually should produce a cure. It is possible 
that the abscess was present at the first admission and that anti- 
amoebic treatment was sufficient temporarily to halt the process 
but that the disease had established too firm a hold on the liver to be 
aborted. Also, aspiration at that time might have obviated the 
necessity of the patient’s retmning the second time. 

Case II is the most remarkable one of this small group. On first 
appearance the patient seemed to be not much more than able to 
keep alive. The constant productive cough and dyspnea which all 
but precluded speech and prevented his lying down, dominated 
the picture. There occur many scattered references to rupture of 
amoebic abscess of the liver through the diaphragm and finally into 
a bronchus. The case reported here, therefore, is by no means 
imique. The size of the abscess was such that antiamoebic treatment 
would not have sufficed. Fortunateljq there was a sinus through 
which adequate drainage established itself; also the patient had 
been fortunate in not having suffered even more serious difficulties 
at the time of the resection of the rib. It is conceivable that the 
resection may have been a factor in the rupturing of the hepatic 
abscess into the bronchial tubes, although this would probably have 
occurred, due to the protracted illness of the patient. 

Summary and Conclusions. 1. Amoebic abscess of the liver in the 
North Temperate Zone occurs infrequently. 

2. The recognition of Endamceba histolytica as a possible cause of 
hepatic abscess must not be overlooked. Failure to recognize it 
may lead to serious complications, and abdominal exploration in 
such cases is dangerous. 

3, Treatment of amoebic colitis must be carefully and thorougniy 
carried out and extended examinations of stools should be made. 
This should prevent the development of hepatic abscess except in the 
occasional case. 
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4. An antecedent history of diarrhea is not always obtained, 
although it was elicited in the four cases reported here. 

5. Tenderness in the region of the liver, fever, and leukocytosis 
are the usual features that direct attention to hepatic complications 
in a case of endamoebiasis. 

6. Emetin and treparsol, in conjunction with as conservative an 
operation as possible, preferably aspiration only, is the method of 
choice in dealing with amoebic abscess of the liver. 
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Practical Local Anesthesia. By Robert Emmett Fare, M.D., 
F.A.C.S. Pp. 611; 268 illustrations. Second Edition. Phila- 
delphia: Lea & Febiger, 1929. Price, 89.00. 

This, the second edition of the author’s work on Practical Local 
Anesthesia, is a distinct addition to the literature. The so-called 
melodramatic features, such as photographs of “smiling patients” 
which seem to be indicated from the educational standpoint in the 
first volume, have been deleted and their place taken by numerous 
well-executed drawings following the technique of tlie Brodel school. 
The text is valuable alike to the beginner and the experienced opera- 
tor. If an objection could be offered it vmuld be directed against the 
including of case reports. A man with the experience of the author 
does not need such reenforcement to his text. The work is a 
thoroughly good one. E. E. 


Laboratory Methods of the United States Army. Edited by 

Charles F. Craig, M.A., M.D. Pp. 696; 9 illustrations. 

Philadelphia; Lea & Febiger, 1929. Price, 83.50. 

Starting as a war manual, this useful little book edited by a 
well-known authority, now takes its legitimate place in the civilian 
laboratory. With new sections in this edition on Protozoology, 
Helminthology, Entomology and Veterinary Methods, though small 
in size, its scope is considerable. Clinical Pathological Methods 
(218 pages) and General and Special Bacteriological Methods (210 
pages) comprise the bulk of the book, but in addition to the new 
sections mentioned, tliere are also parts on examination of water, 
sewage, meat and dairy products, alcohols, also on disinfectants, 
water sterilization and pathological (really postmortem) methods. 

While completeness can hardly be expected in a production of 
this kind, one misses a number of desirable methods; in the blood 
section, for instance, I find no reference to such simple useful tests as 
the erytlirocyte fragility, the reticulocyte count and the sedimenta- 
tion time. While useful up to a certain point, tlien, -such small 
manuals cannot be expected to give as satisfactory service as the 
larger books. 
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Human Helt^iinthology. By Ernest Carroll Faust, 

Pp. 616; 297 illustrations. Philadelphia: Lea & Febiger, 1929. 

Price, SS.OO. 

A WELL documented volume, presenting a wealth of information 
on the parasitic helminths of man. Introductory remarks include 
general discussions of the history and modern development of the 
subject, parasite and host adaptation, factors influencing parasite 
distribution, and specific names as determined by the International 
Code of Zoological Nomenclatm-e. The taxonomy and biology of 
the large groups are next considered, followed by detailed accounts 
of life cycles, diagnosis, therapeusis and prophylaxis of both impor- 
tant and incidental species. Chapters on special laboratory 
technique and methods of diagnosis, and on the intermediate hosts 
of the worms are included. The text is well illustrated with original 
photographs and drawings, certain life cj’^cles being presented 
graphically. Although much is included tliat will interest only the 
specialist, the book will be a valuable aid to the student, the clinician 
and the pathologist. H. R. 


Sterilization for Human Betterment. By E. S. Gosnet, B.S., 
LL.B., and Paul Popenoe, D.Sc. Pp. 202. New York: The 
Macmillan Company, 1929. Price $2.00. 

California has conducted an experiment of the utmost impor- 
tanee in application of modern surger^’^ to race betterment. More 
than six thousand mental defectives have been legally sterilized in 
that state over a period of twenty years. The surgical, biological 
and social data of that large scale experiment have been collected, 
and published in technical journals. The present book represents 
a summary of the chief findings, written in very readable form in- 
deed. Bibliography and summary of the present legal status of 
sterilization are appended. 

If the intrinsic interest of the California sterilization program 
were not in itself sufficient, it would become so through a recent 
decision of the United States Supreme Court "sustaining a state 
sterilization law, and asserting that “three generations of imbeciles 
are enough.” g ^ 


The Blood Picture. By Prof. Dr. Victor Schilling. Trans- 
lated and edited by R. B. H. Gradwohl, M.D. Seventh and 
Eighffi Revised Effition. Pp. 408; 48 illustrations. St. Louis: 
The C. V. Mosby Company, 1929. 


As is to be expected in a book by Schilling, the blood smear, the 
hemogram and the thick drop are especially emphasized; in fact, 
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ordinary leukocyte, erythrocyte and hemoglobin determinations 
are relegated to the “auxiliary method” group. While such strivings 
toward greater technical simplicity may meet with favor in Germany 
the trend in this country is definitely toward the elaboration of 
laboratory diagnostic methods, especially when, as in this case, facts 
of value are lost in the simplifying process. Emphasis is also placed 
on tropical methods (from which the book in the original German 
grew), on vital stains, and on Schilling’s new nonspecific “guttadia- 
phot” test. The presentation of the leukocytic nuclear shift is 
thorough, well done and extremely valuable, as one would expect 
from its most active exponent. No one reading this section should 
remain in doubt as to the value of the method to clinical medicine 
and surgery. This country has hitherto been slow to appreciate its 
advantages. E. K. 


Modern Methods of Treatment. By Logan Clendening, M.D., 
with Chapters on Special Subjects by various collaborators. 
Third edition. Pp. 815; 95 illustrations. St. Louis: The C. V. 
Mosby Company, 1929. Price, 810.00. 

A BRAVE attempt to include in one volume every department of 
medical therapeutics. In this edition, the sections on diathermy, 
liver in anemia, iodin in goiter, and nonspecific protein therapy 
have been revised and several new drugs added. Even a reasonably 
complete presentation of such a vfide range could not be expected 
and is not found. The lack is at least partly compensated for by a 
vigorous, interesting style of presentation which does not hesitate 
to call a spade a spade. E. K. 


The Female Sex Hormone. By Robert T. Frank, A.M.,M.D., 
F.A.C.S., Gynecologist to Mt. Sinai Hospital, New York. Pp. 
298; 86 illustrations and 36 graphs. Illinois: Charles C. 
Thomas, 1929. Price, $5.50. 

This monograph presents from both a laboratory and clinical 
standpoint the results of many long and painstaldng researches on 
the internal secretions of the female reproductive organs. The first 
section of the book deals with the history of the biologic, pharmaco- 
logic and chemical investigations, and evaluates and correlates 
many partly related studies. Here, also, is found tlie technique for 
the author’s blood test for the female sex hormone. 1 1 u 

The second, or clinical, section deals with a study ^ 

of five himdred women by this test. The results are classified under 
various fimctional and clinical headings, and suggestiOTS are gijep 
for the study and treatment of these conditions. Full proot is 
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furnished for the author’s nihilism in regard to present-day therapy 
by ovarian substances, and other related products, as recommende 
by biologic manufacturers. It is only to be hoped that a therapeu- 
tic agent for h 3 T)ofunction of the ovaries as reliable as the proposed 
diagnostic test is simple will soon be forthcoming. There is a cop- 
ious bibliography attached to each section, and an authors index. 
The book closes with a review and summary of the present status of 
the famale sex hormone. This monograph will undoubtedly be of 
great interest to all physicians concerned with the endocrinology of 
the female. 


De Oculis. By Benevenutus Grasses. Translated by Casey 

A, Wood, M.D., LL.D. Pp. 101; 5 illustrations. California: 

Stanford University Press, 1929. Price, S5.00. 

Benevenutus Grasses, also known as Benevenutus De Salem or 
Hierosolimitans, probably a Jewish physician of the eleventh century 
wrote a practical treatise on diseases of the eye that was highly 
esteemed by medieval surgeons, and for five hundred years was the 
most popular manual on the subject. It also has the distinction of 
being the first printed book on ophthalmology, the incunabulum 
having been printed at Ferrara, as the translator of the present book 
shows in his introduction, in 1474. There are 22 manuscripts and 
about 18 printed editions of this text, though but very few copies are 
extant, a list of which are given at the end of this volume. Dr. 
Casey Wood’s translation is vnlcome addition to medicohistorical 
literature, especially with its instructive introduction and in the 
pleasing form that the Stanford University Press has given it. 

E. K. 


Tuberculous Intoxication. By Joseph Hollos, M.D., Path- 
ologist of St. Vincent’s Hospital, Staten Island, New York. Pp. 

132. New York: William Wood & Co., 1928. Price, 83.25. 

The author believes that an antitoxic and lytic immunity develops 
in latent tuberculosis and that hypersensitiveness is brought about 
by the liberation of endotoxins from the dissolved tubercle bacilli. 
As a consequence of this hypersensitiveness a condition of tuber- 
culous intoxication results, which manifests itself in disturbances of 
the endocrine system, neurasthenia, rheumatism, epilepsy, thyrosis 
and in various other ways. 

According to Dr. Hollos the tuberculous intoxication may be 
cured by the use of Spengler’s immune blood, which is prepared by 
hemolysing the washed red blood cells of immunized rabbits. This 
treatment has been discredited and no critical evidence is presented 
in this volume to justify its use. ^ 
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A Study op Masturbation and Sexual Life. By John F. W. 
Meagher, M.D., F.A.C.P. Neurologist to St. Mary’s Hospital^ 
Brooldyn; Consulting Psychiatrist to Kings Park State Hospital; 
and so forth. Second edition. Pp. 130. New York; William 
Wood & Co., 1929. Price, $2.00. 

This author speaks with pride of the favorable reception accorded 
the first edition and the subject certainly merits scientific considera- 
tion, since: “Not only physicians, but clergymen and teachers are 
often consulted by parents, and by the youths themselves, for 
advice in regard to disturbances which they attribute to this habit.” 

N. Y. 


An Introduction to Pharmacology and Therapeutics. By G. 
A. Gunn, M.D., Professor of Pharmacology in the University of 
Oxford. Pp. 213. New York: Oxford University Press, Amer- 
ican Branch, 1929. 

This little book is essentially a pocket edition of Cushny’s text- 
book of pharmacology. Brevity is achieved by selection of salient 
features, which are thoroughly treated, and by omission of contro- 
versial points and of the evidence upon which current idea are based. 
The book provides an admirable birds-eye view of the essential 
features in the actions of practically all important drugs. It was not 
intended to replace more comprehensive textbooks, but to provide 
a background for them. It is heartily recommended to the student, 
intern, and physician who wishes to reestablish his conceptions of 
drug actions. C. S. 


The Conquest of Cancer by Radium and Other Methods. By 
Daniel Thomas Quigley, M.D., F.A.C.S. Pp. 539; 334 
illustrations. Philadelphia: F. A. Davis Company, 1929. Price, 
$ 6 . 00 . 


This book appears to have been written by one intelligent and 
optimistic, in enthusiastic praise of the virtues of radium in the 
preimntion and cure of malignant tumors. 

It contains much that is true and good, and the author and some 
of his patients are to be congratulated upon the excellent results 
obtained in many of the reported cases. ^ 

But is is clear, from the beginning to the end, that the author s 
scientific background is somewhat hazy, and his pathology original. 
In consequence the work is full of categorical statements and 
dogmatic conclusions that cannot fail to astonish the readers. 

To him cancer is not a great unknown disease: he knows all about 
it. See how he explains it: “The period of development ol a 
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carcinoma in an area where it can be studied through all its various 
stages, sucli as a cancer developing on the lower lip, shows that the 
precancerous disease is a definite injmy, a definite poisoning, and a 
definite infection by extrinsic agents. These agents produce a 
benign ulcer. During the period of extrinsic influence and the 
period of benign ulcer, the time element is very much greater than 
the time element involved in the development of neoplastic tissue, 
as a parasite, up to the point where pain and bleeding and cachexia 
lead the victim eventually to die the ‘stinking death.’ ” 

See also his final conclusion: “We probably luiow more about 
cancer than about any other chronic disease. Instead of being hope- 
less from the standpoint of cure, it is 'probably the most easily and 
surely curable of any of the chronic diseases” 

Think of that in the face of the multitudinous controversial 
questions as to its origin and nature, and especially in view of its 
ever increasing incidence and appalling death rate ! J . McF . 


The Robert Jones Birthday Volume. A Collection op 
Surgical Essays. Pp. 434; illustrated. New York: Oxford 
University Press, American Branch, 1929. Price, S13.00. 

This volume of surgical essays has been contributed to by twenty- 
four of the great writers of the world who were friends or pupils or 
who had been associated with him during the IVorld War. The 
essays are all on clinical subjects of extreme importance to surgeons, 
internists and orthopedists. Many of these essays are classics and 
when grouped in one volume as this and prefaced by such a master 
of diction as Sir Berkeley Moynihan, the whole constitutes a collec- 
tion that should be of great value to its readers. 

The book is nicely made, beautifully edited and abundantly and 
profusely illustrated. E. E. 


Some Principles of Minor Surgery. By Zachary Cope, M.S., 

M.D., F.R.C.S. (Eng.) Pp. 159; 82 illustrations. New York: 

Oxford University Press, American Branch, 1929. Price, $3.50. 

The writer has undertaken a difficult task in presenting a work of 
this character because whatever he includes or excludes in the sub- 
ject matter there will always be some critics who will criticize omis- 
sion or commission. He wisely does not claim to have written a 
minor surgery but has confined his efforts to presenting in detail 
many of the minor principles that are so often omitted from the 
larger works as being too unimportant to occupy valuable page space. 

To students both undergraduate and postgraduate it can be of 
great help, especially in the trying days of early practice. The 
reviewer recommends it as such very highly. E. E. 
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Clinical Obstetrics.* Paul T. Harper, Ph.B., M.D., Sc.D., F.A.C.S. 
Pp. 629; 84 illustrations. Philadelphia: F. A. Davis Company, 1930. 
Price, .S8.00. 

Hemorrhoids — The Injection Treatment and Pruritus Ani,* By LA^vnENCB 
Golbbacher, M.D. Pp. 205; 31 illustrations. Philadelphia: F. A. 
Davis Company, 1930. Price, $3.50. 

The Treatment of Vaiicose Veins.* By T. Henry Treves-Barber, M.D., 
B.Sc. Pp. 120; 11 illustrations. New York: William Wood & Co., 
1929. Price, $2.25. 

The Surgical Clinics of North America (LaJmj Clinic Number). Vol. IX, 
No. 6. December, 1929. Pp. 188; 51 illustrations. Philadelphia: 

W. B. Saunders Company, 1929. 

The Medical Clinics of North America {New York Nxmber). Vol. XIII, 
No. 3. November, 1929, Pp. 272 ; 58 illustrations. Philadelphia: 

W. B. Saunders Company, 1929. 

Coronary Thrombosis: Its Various Clinical Features. {Medicine Mono- 
graph XVI.)* By Samuel A. Levine, M.D. Pp. 178; 85 illustrations. 
Baltimore: The Williams & Willdns Company, 1929. Price, $3.00. 
Blood Grouping in Relation to Legal and Clinical Medicine.* By Laurence 
H. Snyder, Sc.D, Pp. 153; 28 illustrations. Baltimore: The Williams 
& Wilkins Company, 1929. Price, $5.00. 

Progressive Medicine, Vol. IV, December, 1929. Edited by Hobart Amory 
Hare, M.D., LL.D. Pp. 357; 80 illustrations. Philadelphia: Lea & 
Febiger, 1929. 

NEW EDITIONS. 

The Treatment of the Common Disorders of Digestion.* By John L. Kantor, 
Ph.D., M.D. Pp. 300; 88 illustrations. Second edition. St. Louis: 
The C. V. Mosby Company, 1929. Price, $6.00. 

Manual of Midwifery. By Henry Jellett, B.A., M.D. (Dub. Univ.), 
F.R.C.P.I., L.M. and David G. Madill, B.A., M.B., B.Ch., B.A.O. 
(Dub. Univ.), L.M. Pp. 1281; 570 illustrations. Fourth edition. New 
York: William Wood & Co., 1929. Price, $10.00. 

An authoritative work with emphasis on the methods of the Rotunda 
Hospital. New sections have been added on anesthesia, pyelitis, nephri- 
tic and preeclamptic toxemia. 

An Oidline of Endocrinology.* By W. M. Crofton, B.A., M.D. Pp. ^3; 

53 illustrations. Second edition. New York: William Wood & Co., 
1929. Price, $3.00. 

* Reviews of titles followed by an asterisk nail appear in a later number. 
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Skin Reactions to Filtrates of Hemolytic Streptococci in Acute and 
Subacute Nephritis. — Dm’ing the course of a previous investigation 
Hansen-Pruss, LoNGCOPE'and O’Brien (J. Clin. Invest., 1929, 7, 543) 
noted tliat hemolytic streptococci isolated from the tonsils, adenoids or 
accessory nasal sinuses of cases of acute and subacute glomerular 
nephritis produced 'Toxins” which gave skin reactions comparable to 
those produced by the “Dick Toxin.” They noted also that greatest 
intensity of the skin reactions occurred in those patients suffering from 
acute and subacute nephritis associated with infections caused by 
hemolytic streptococci. A systematic study was made of the incidence 
and intensity of the skin reactions to the bouillon filtrates of hemolytic 
streptococci in three groups of cases; first, patients with acute and 
subacute nephritis; second, normal individuals arid third, patients 
suffering from uncomplicated acute tonsillitis. Eighteen strains of 
hemolytic streptococci were used. They were grown in beef infusion 
peptone broth. For skin reactions the filtrates were usually employed, 
in 1 to 100 dilutions. When positive reactions were obtainable the 
dilutions were increased to 1 to 500, 1 to 1000, 1 to 2000. For each test 
0.1 cc. of the dilution was employed. Proper controls were used. The 
skin reactions were observed at the end of eighteen and twenty-four 
hours and depending upon the size of the diameter of the reaction, they 
were labeled +, d h, H — h+, H — I — I — h- The reaction of the skin in 
normal persons and patients suffering from abnormal conditions were as 
follows; Sixty individuals were tested, 38 of whom gave positive reac- 
tions and 15 gave a reaction. In other words, the patients 

gave a strong reaction to a dilution of 1 to 100 and of the individuals who 
gave positive reactions with this dilution, only 9 per cent gave d — j — 1 — (- 
result with the 1 to 500 dilution. In this control group, the individuals 
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Laving tonsillitis or sinusitis gave the strongest reactions. In the group 
of 27 patients who had nephritis §1 per cent gave positive reactions and 
two-thirds of the number gave -j — j — j — {- reactions. These reactions, 
incidentally, have persisted in the same patients for many months or 
years. The increased sensitiveness does not seem to depend upon the 
existence of a demonstrable infection or upon the carrier state. Of 
the 22 test subjects who had tonsillitis, 95 per cent gave a 
reaction. The authors discuss their findings rather fully and conclude 
that the positive skin reaction is regarded as an evidence of allergy to the 
hemolytic streptococcus or the product of its growth. The preponder- 
ance of stronglj'^ positive reactions in the nephritis group indicates that 
these patients may be highly allergic to the hemolytic streptococcus. 
The authors suggest that the development of an acute diffuse glomerular 
nephritis in patients suffering from a hemolytic streptococcus infection 
may be referable to the products of the growth of the hemolytic strep- 
tococcus acting upon previously sensitized kidney cells. 


SURGERY 


UNDKE THE CHARGE OE 

T. TURNER THOMAS, M.D., 

PHILADELPHIA, PA. 


Pain Sensibility.— Crohn (Am. J. Surg., 1929, 7, 474) states that it 
has been observed that the constitutional variation in pain sensitiveness 
alters the clinical history of gastric cases both functional and organic. 
Not only are the clinical history and the subjective symptoms modified 
by the degree to which the patient feels pain, but the very course is 
altered; favorably in those that possess the natural defensive mechanism 
of pain sensibility and imfavorably for those who by their constitutional 
deficiency fail to be conscious of so important a protective phenomenon. 
The hypersensitive individual comes early for treatment and^ begs 
relief. The insensitive person is relatively unconscious of bis affliction 
and appears only when a major complication makes it impossible longer 
to deny the existence of a morbid process. 

Correlations of Internal and External Pancreatic Secretions. 
(DeTakats (Arch. Smg., 1929, 19, 775) says that the splenic portion of 
the pancreas was isolated from the rest of the gland in 25 dogs. The 
division with an electric cautery followed by wrapping omentum around 
the tail seemed the most satisfactory procedure. Specimens were taken 
from the isolated tail at intervals of from two days to one year. After 
a short period of edema a gradual destruction of the acinar elemenfe 
takes place. There is an increasing amount of connective tissue which 
finally results in pancreatic cirrhosis. The duels are first dilated, then 
show proliferation and infolding of their epithelium. Occasiona y 
buds of epithelium form, resembling an early stage of embryonic develop- 
ment. The islands show edema for the first tivo weeks. Later there 
appear large solid cell complexes showing the vascular arrangeraen a 
staining properties of islet tissue. 
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On the Chemistry, Pharmacology and Clinical Actions o£ Acedicon. 

I. The chemistry of Acedicon, which is a shorter name for Acetyl 
demethylo-dihydrothebain, is diseussed briefly by Schopf (DeutscJi. 
med. Wchnschr., 1929, 55, 302). The substance is closely related to 
morphin, being an isomer of acetyl codein. 

II. WiELAND and Behrens {ibid.) present a brief summary of the 
pharmacologic actions of this new compound. They show that, while 
it is related to the opium alkaloids in rhany of its actions, it differs from 
them in a number of details. It does not produce habituation in dogs in 
the sense that tliere is no need for increasing the dose to produce a given 
effect when administration is continued over a long period of time. 
There are also no withdrawal symptoms. In point of activity on ani- 
mals it lies midway between codein and thebain, being less toxic than the 
former. Its actions are exerted chiefly on the central nervous system. 
The respiratory center is depressed without any of the codein-like 
stimulation. There is no direct action on the blood pressure, blood- 
vessels or the heart, except that the latter is somewhat slowed as a 
result of the central vagus stimulation. It is markedly analgesic, 
resembling morphin in this respect. 

III. Clinical study by Nonnenbruch and Rischa'wy {ibid.) shows 
that the average single dose is about 10 mg., although larger single doses 
may be given for severe pain. The daily dose for oral administration to 
produce satisfactory analgesia or sleep may be as great as 30 to 50 mg. or 
more. These same doses administered subcutaneously produce similar 
analgesia and hypnosis in a shorter-time (about fifteen minutes) and in 
greater intensity than when administered by mouth. No observable 
harmful effects are produced upon respiration or upon the circulation. 
The drug greatly diminishes the cough reflexes but, unlike morphin, 
does not seem to check expectoration. Comparing it with morphin, the 
authors^ find that a subcutaneous dose of 10 mg. has about tlie same 
analgesic action as the same dose of morphin; about balf tlie liypnotic 
action and about the same depressant action on tlie cough reflexes, 

• The constipating action on the intestine is very much less than that of 
morphin. In comparison with codein, acedicon is about four times as 
active in suppressing cough and it is incomparably more active in 
analgesic and hypnotic action. _ So far as observations go there has 
been no suggestion of habituation in man and, inasmuch as the drug 
does not produce morphin-like euphoria, a craving for it does not seem 
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The Action of Lobelin and of CO 2 on Respiration in Narcosis.— 
Franken (Klin. Wclmsehr., 1929, 8, 439) reports careful and detailed 
comparative studies of the respiratory stimulation produced in anes- 
thetized man by intramuscular and intravenous doses of lobelin and by 
the inhalation of 5 per cent CO 2 mixtures. He finds that the intra- 
muscular use of lobelin in the ordinary dose of 10 mg. is relatively 
inactive in the presence of anesthesia, either by ether, chloroform, 
avertin or pernokton, all patients having been previously prepared by 
the administration of narcophin-scopolamin. In many instances, there 
is virtually 110 respiratory stimulation from this dose of lobelin. Intra- 
venous administration of doses ranging from 1.5 up to 6 mg. produce 
marked increase in respiratory rate and volume, but these effects last 
only one to five minutes. Doses as small as 3 mg. given intravenously 
also produce some stimulation of the abdominal vagus. I^Tiile lobelin 
rouses the patient rapidly from his narcosis, this cannot properly be 
ascribed to its respiratorj'^ effect since its action is too brief to account 
for adequate exhalation of the narcotic. The action of CO2 mixtures is 
incomparably more intense and more effective than is that of any 
practical safe dose of lobelin and this combination of CO 2 with oxygen 
or air is absolutely without danger, which is not true of lobelin. 


Injections with Harmin in the Treatment of Metencephalitis.— 
Following Beringer’s reports of the actions of the alkaloid banisterin on 
the extrapj’Tamidal motor system, Rustige (Denisch. Med. Wchnsclir., 
1929j 55, 613) made clinical observations using the chemically identical 
alkaloid, harmin. He foimd no influence upon the chculation other 
than a variable slight effect upon the heart rate. Dizziness, tinnitus 
and a sense of drunkenness with occasional nausea appeared about 
fifteen minutes after injection of the drug and varied widely in intensity 
in different patients apparently without relation to the size of the dose. 
There was a prompt and very marked diminution in the muscular rigor 
which, in some patients, amoxmted almost to complete disappearance. 
This effect, however, lasted onlj*- from a few minutes to a very few hours. 
Tremor was sometimes temporarily increased but in most instances 
was diminished or checked for a short period of time. Volimtary move- 
ments were markedly improved both in their completeness and the 
rapidity with which they were carried out. The improvement in this 
respect appeared in some ten or twenty minutes but had disappeared in 
all cases within an hour after the dose. In all respects these results 
were similar to those obtained with banisterin. From the foregoing 
well controlled observations Rustige concludes that neither harmin nor 
banisterin is of an^'^ important therapeutic value and that neither one 
offers any prospect of becoming so unless some means be obtained by 
which their actions can be sufficiently prolonged to make them of clinical 
value. 

Clinical Investigations on the Localization of Action of the Analgesics. 
—Pointing out that our knowledge as to the precise portions of the brain 
upon which the local analgesics exert their action is fragmentary, Hoff 
and Werner (Klin. Wochnschr., 1929, 8, 488) report a senes of carefu 
investigations carried out in man. Their subjects mclucled noiniai 
patients and patients proved to have organic lesions of the optic tliaia- 
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mus. As a criterion of the analgesic action they employed the MaHm- 
Maclit method of electrical determination of skm sensibility. ^ 
find that such representative analgesics as atophanyl and pyramidon 
produce uniform bilateral analgesia in normal persons and m those 
suffering with a considerable variety of nervous diseases. In five 
patients with extensive thalamic lesions analgesia was found to be 
produced only upon the side of the body on which the thalamus was 
normal, skin sensibility being unchanged on the diseased side. On the 
contrary, morphin produces equal bilateral analgesia in these thalamic 
cases juk as in normal indiidduals. From these observations the 
authors conclude that the seat of action of the analgesics such as ato- 
phanyl and pyramidon lies in the optic thalamus. Following upon this 
conclusion it is interesting to note that, tlmough the administration of 
atophanyl and the discovery of its site action, the authors were able to 
make a correct diagnosis of a thalamic lesion in a patient otherwise 
unsuspected. 
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The Prevention of Tuberculosis in Children. — Caspabis (J. Am, Med. 
Assn., 1929, 93, 1639) advocates tuberculin tests on all school children 
as a part of a plan for the prevention and control of the disease. In 
children with positive reactions, the pre-school children of the family 
should be tested. Investigation into the histories of the adult members 
of the family should be made and those with suggestive symptoms 
should be examined carefully in an attempt to find the source of dis- 
semination. This process of finding tuberculosis in all its various stages 
should be the function of health organizations. The next step would 
be the distribution of the care of all of these individuals. He feels that 
success in the prevention of tuberculosis Avill require the aid of the 
practising physician who is really the ultimate health officer. Records 
of the positive tuberculin test, the state of the child’s nutrition, including 
height, weight and age, and of the condition of the tonsils and teeth 
should be made. This record along with any other available data, 
such as recommendations for care, should be sent to the family phy- 
sician. In the same way adults in whom the disease is suspected should 
be sent to the family physician or if they cannot afford a private phy- 
cian to some dispensary. The author realizes that the carrying out of 
such a plan as this v ould be a tremendous task but he feels that as tuber- 
culosis is a tremendous problem, in spite of the large work it should be 
attempted and widespread cooperation secured. In order to accom- 
plish this, years of organization may be required. Educational propa- 
ganda.^ must be used in schools and in clinics and meetings with 
physicians and the laity. The tuberculin test is of the greatest 
importance. 
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Cereals and Rickets.— Steenbock, Riising, Black and Thomas 
(J. Am. Med. Assn., 1929, 93, 1868) made antirachitic active various 
cereal products such as whole-wheat meal, patent white flour, shredded 
wheat biscuit, cream of wheat, whole-corn meal, corn flakes, hominy 
and rolled oats by irradiation with ultraviolet rays. They found that 
this actmty was stable to autoclaving for thirty minutes at 15-pound 
pressure followed by drying at 60° C. for a few days. Storage for 
sixteen months at 60° C. or at lower temperature did not cause destruc- 
tion but after from twenty-three to twenty-eight months there was a 
decrease in potency. Even untreated cereals kept shorter periods than 
this became too mipalatable for human use. Household cooldng did 
not have any effect on the antiracliitic activity. Vitamin A and the 
vitamin B complex are labile to ultraviolet radiation but evidence of 
their destruction in cereals cannot be obtained noth such an exposure 
as is necessary to secure the best antirachitic activation. The com- 
mercial irradiation of cereals has been standardized so that the activity 
induced did not exceed by a multiple of 3 that necessary to form bone of 
the best^ash content. In this way there was prevented any change in 
palatability, destruction of vitamins and danger of hypervitaminosis. 
By feeding commercially irradiated rolled oats, rickets was prevented 
in dogs and rats and no interference in growth of reproduction was shown 
in the latter over a duration of fifteen months in four generations. 


The Early Diagnosis of Appendicitis in Children, — Flusser {Milnchen 
med. Wchnschr., 1929, 76, 1642) states that in children who are operated 
on for acute appendicitis it may sometimes be seen that the appendix 
show the signs not only of an acute appendicitis but also of chronic 
inflammation and adhesions. Such conditions indicate that the child 
had suffered previously from appendicitis, but that the condition had 
not been recognized. In order to detect signs which at the times of the 
first attack of appendicitis had not been recognized as indications of the 
disease the author studied the past history of such patients. He found 
that aversion to eating and loss of appetite were always present. He 
found as another frequent sign, rectal tenesmus. This was manifested 
in a desire for defecation but no result following the straining. _ Vomit- 
ing may also be a sign of appendicitis. Limping on the right leg 
without any emdence of bone or joint disease is suggestive of appendi- 
ceal inflammation. The frequent or suppressed urination and the 
desire to urinate without the passing of urine is almost alwaj's a sure 
sign of appendicitis. One of the difliculties encountered is the difficulty 
of localizing abdominal pain in children. Abdominal rigidity may not 
be recognized because of crying. The differential diagnosis is especially 
difficult in cases of inflammation and other infectious diseases. Umbili- 
cal colic often simulates appendicitis. 


The Relation Between Colic and Eczema in Early Infancy.— V hite 
(Am. J. Dis. Child., 1929, 38, 935) states that very young infants with 
true colic or vagogenic gastroenterospasm, in wdiom eczema develops 
later are almost three times more numerous than those suttermg worn 
either condition alone. Allergic family history is found with 
same frequency in infants with eczema with colic, or both, in 
usual sequence is first colic, then diarrhea, followed by vomiting o 
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ring from two to four weeks of age and finally eczema appearing about 
ten weeks of age. Atropin is effective about three times more fre- 
quently in infants with colic alone than in infants with both colic and 
eczema. In some cases of colic in which atropin produces no improve- 
ment, the feeding of thick cereal may be beneficial, but there is no 
evidence that the feeding of thick cereal predisposes the eczema. 13e- 
cause of hyperacidity that is associated with hypomotility iiffants 
with gastroenterospasm seem to tolerate sweet milk better than lactic 
acid milk. The author believes that exudative diathesis, vagotoma and 
vagogenic gastroenterospasm with or without eczema are of a common 
allergic basis. 

Interpretation o£ Roentgenograms of the Chest in Chffdren Based 
on Observations at Necropsy.— Bigler Am. (J. Bis. Child., 1929, 38, 
978) studied the lungs of 171 children coming to necropsy to determine 
what pathologic changes were present to account for the shadows seen 
in the roentgenograms of the chest. He feels that it is impossible to 
formulate any standard for a normal chest for the Roentgen ray stand- 
point and the interpretation of Roentgen my pictures should go hand 
in hand with the history, clinical and physical observations and labora- 
tory data. The hilum shadows and the linear markings are made up 
for the most part of the blood in the bloodvessels and not of the bronchi. 
The rounded shadows of even density occurring in the inner third of the 
lung fields as well as those found along the linear markings are due to 
bloodvessels running parallel to the actual axilray. Normal lymph 
glands do not cause shadows. Hypoplastic lymph glands whether 
caseated or inflammatory, whether in the hilum or intrapulmonary tissue, 
cannot be recognized as such if they do not contain calcium. They "will 
not cast shadows imless they are large enough to encroach on the pul- 
monary fields from the mediastinum or from the hilum, or unless they 
are visible by contrast in the air-filled pulmonary tissue. The size and 
shape of the shadows at the hilum is influenced not only by active 
infection but also by the remains of previous infections. 


Early Rheumatic Infections of Childhood.— McLean (Arch. Pediat., 
1929, 46, 657) studied 118 patients with early rheumatic infections. Of 
these 67 were girls and 51 were boys. The largest number of cases was 
seen between the sixth and seventh years. Histories of repeated attacks 
of tonsillitis with nasopharyngeal infections were noted in 89 or 75 per 
cent of the cases. Pains in the legs, joints or stiffness of the limbs was 
observed in 80 or 60 per cent of the cases. Clinical symptoms or phys- 
ical signs of a imld chorea were seen in 42 cases of which 27 cases were 
girls and 15 boys. Soft blowing systolic heart murmurs were heard in 
84 or 71 per cent of the cases. Underweight for the height was noted 
in 103 or 87.3 per cent of the cases whereas underweight for age was 
noted in 92 or 77.9 per cent of the cases. Of this group of patients 35 
developed clinical symptoms and physical signs of rheumatic infection 
while under observation. The tonsils were considered the foci of infec- 
tion in 57 cases and 54 or 97.7 per cent of this number had heart mur- 
murs and 7 or 12.2 per cent had evidence of chorea. In 9 children in 
whoni both the tonsils and the teeth were considered the foci of infec- 
tion, heart murmurs were heard in 6 and there were physical signs and 
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symptoms of chorea in 6. In 16 cases in which the teeth alone were 
thought to be the foci of infection there were only 4 patients wth heart 
tnurmurs, all of whom had had the tonsils removed previously and gave 
histories of having had repeated attacks of tonsillitis. 


Tonsillectomy in Prevention and Treatment of Rheumatism.— 
Findlay, MACFARLANE and Stevenson {Arch. Bis. Child., London, 1929, 
4, 31p feel that a preliminary tonsillectomy may possibly render and 
individual susceptible to rheumatic infection but not to chorea. A 
preliminary tonsillectomy or one performed early during the course of 
infection may in the case of arthritis render the heart less liable to be 
attacked but this does not hold true of chorea. As cardiac complica- 
tions usually develop during the first or second rheumatic attack, the 
operation, in order to prevent cardiac injury, should be performed prior 
to a possible second attack. Tonsillectomy in the case of carditis 
follovdng arthritis seems to have a beneficial effect on the progress of 
the disease, but this does not hold true in carditis following chorea. 
The varying behavior in response to tonsillectomy of examples of the 
rheumatic infection characterized by chorea and by arthritis suggests 
the possibility of a different strain of the infective organism in these two 
types of the disease. 
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Previous Treatment of Patients who Have Developed Neurosyphilis. 
— Weatherbt {Am. J. Syph., 1929, 13, 339) takes as his thesis the 
moot question of influence of specific treatment in syphilis on the inci- 
dence of nem'os;^q?hiiis. His study embraces 280 cases, of which 135 
were paresis, 37 were psychoses vdth cerebral s;)q)hilis, 31 tabes dorsalis 
and 77 cerebrospinal sjqihilis. Of the paretics, only 16 were definitely 
known to have had pre^dous treatment and but 2 of these received 
prompt and adequate arsphenamin therapy. Tlie author concludes 
that paresis occurs independently of treatment vdth arsphenamin, 
and that paresis usually develops in the undiagnosed, the neglected and 
inadequately treated patients. The author drew no conclusions from 
his group of psychoses and tabes dorsalis in which there were histones 
of treatment in 19 per cent and 22.6 per cent. Of the 77 patients with 
cerebrospinal sjqihilis, definite knowledge of treatment was recorded m 
19 or 25 per cent. The author believes that in tins series arsphenamin 
appeared to predispose to the early onset of cerebrospinal syphiiis and 
points out that neurologic symptoms appeared on an average m Jess 
than three vears after the primary lesion m the treated cases, wliile tlie 
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symptoms were delayed in tlie untreated cases to ten years. (The 
reviewers dissent with the miter on these conclusions and dill er with 
him in his conception of adequate treatment'. _ By generally accepted 
modern standards, but few, if any, of his patients receded adequate 
early treatment. In the 2 cases cases receiving the maximum number ot 
arsphenamin doses, no note is made of the additional use of mercuiy or 
bismuth. The reviewers feel that the maxim “A little treatment may be 
dangerous” is illustrated and it is rather the lack of sufficient ai’sphena- 
min rather than the %isc of arsphenamin that constitutes the etiologic 
factor.) 


Retention of Bismuth in the Organism in the Treatment of Syphilis.— 
Lomholt {Arch. Derm, and Syph., 1929, 19, 891) rerdews the literature 
on the absorption and excretion of bismuth salts by the experimental 
animal. Intramuscular deposits of bismuth, particularly compounds of 
low solubility and “oil suspension” are excreted rather slowly by the 
body. Absorption is determined by two main factors, the chemical 
formula of the salt and the fineness of the suspended particles in the 
compoimds. Saturation of the tissues with bismuth is of some thera- 
peutic importance,- not only because of its effect on the sphochete, but 
also because of the continuance of this saturation makes it possible to 
maintain a certain antisyphilitic effect for some time after the cessation 
of treatment. Most of the reports on direct investigation deal only with 
storage in the viscera and the quantities are not large although they 
have the highest concentration of the metal. The occasional investiga- 
tions on the supporting tissues have revealed rather small concentra- 
tions. The total amount of bismuth found in tlie tissues and organs is 
but a small fraction of the total quantity injected. Gruhzit, Tendick 
and Sultzaberger hold a different opinion and believe that for a long 
period after treatment large quantities are diffused and stored in the 
tissues. They arrived at this conclusion after determinations on the 
excretion through urine and feces together with determinations on the 
excised deposit mass. Later these authors concluded that bismuth is 
practically fixed in the bone which serves as a storage depot. Lomholt, 
by a special radiochemical method, using bismuth oxychlorid in both 
water and oil and working with guinea pigs, determined the amount of 
bismuth in: (1) The site of injection; (2) the viscera and specimens of 
the muscular and bone tissue; (3) the rest of the body; (4) the daily 
excretion of urine and feces. The rate of absorption varied greatly; in 
5 cases more than 50 per cent \yas absorbed after ten days. Small injec- 
tions seem to be absorbed relatively more quickly than larger ones. The 
major part of the quantity injected was excreted relatively quickly 
with the urine and feces. Another large although varying amount 
remained at the site of injection. Only small quantities were diffused 
and stored in the tissues making up the ^^true retention. From seven 
to ten days later only 4.7 per cent to 13.1 per cent was left. The major- 
ity of the retained bismuth was deposited in the abdominal viscera, 
especially the kidneys, liver and large intestine. The author could not 
confirm the observation that bone acted as a storage depot. Although 
weak concentrations, about 1 per cent, were used in this work, and in 
human therapy concentrations weaker than 5 per cent are not feasible 
the author concludes in general that the rate of elimination corresponds 
well with that of absorption. 
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Roentgen Therapy of Fibromyomata. — In the course of her twelve 
years’ experience with the Roentgen treatment of uterine fibromyomata 
Hanks {Radiology, 1929, 12, 403) has found that there are a few ques- 
tions which are asked so frequently by not only the laity but also by 
physicians that she answers them categorically. (1) If the tumor is not 
treated surgically, is there greater danger of cancer? She believes 
that Roentgen raj' is a safeguard against cancer but certainly such 
women are not more prone to cancer than normal women. (2) Does 
Roentgen ray therapy injure a woman sexually? She has taken great 
pains to ascertain the truth on this apparently urgent question. Many 
of her patients state that since being relieved by Roentgen ray therapy, 
intercourse has been resumed normally because of absence of pain and 
the fear of conception. The knowledge that the pelvic organs are intact 
also helps. It is safe to saj’^ therefore, that Roentgen radiation in small 
doses, not frequently repeated and not continued too long, does not 
affect sexuality. (3) Wfil a woman become obese? If the woman is 
naturally obese, she vnil probably remain so, and after the menopause 
she may gain weight, as women did before the Roentgen ray was dis- 
covered, but under conservative application of Roentgen radiation she 
is no worse than she would have been without, it. (4) The questions 
prompted by the perennial fear of burns from the Roentgen raj’^ are 
many. The fact that she has had no burns nor other accidents in more 
than twelve years, proves that they can be eliminated. 

Roentgen Therapy of Uterine Fibroids. — In presenting his experi- 
ences with the Roentgen irradiation of fibroid tumors of the uterus, 
Lindenberg {California and Western Med., 1929, 31, 93) states that the 
effect of the rays in this condition is due to their effect on the ovaries, 
namely the production of castration. When considering this type of 
treatment there are certain contraindications which must he borne in 
mind. Younger women in whom vpe wish to preser\’^e ovarian function 
should not be irradiated. Such patients show better resulte from 
myomectomy or hysterectomy. Surgical interference in which the 
ovaries can be preserved is a lesser insult than a premature menopause 
with its intense disturbances. Women who ■msh to have children 
should also be excluded from radiation therapy. Very nervous women 
are more benefited by operation with presentation of the ovarian fac- 
tion because in such patients the sudden exclusion of the ovarian nor- 
mone often aggravates the unbalanced nervous system. In dealing 
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with any abdominal tumor difficulties are often encountered’ in ascer- 
taining the correct diagnosis. There is scarcely a more dangerous agent 
in the whole field of medical therapy than Roentgen rays if improperly 
applied. It is very important therefore that the supposed fibroid is 
not in reality a pregnant uterus, an ovarian tumor or a pyosalpmx. 
There are also certain types of fibroids which must be excluded. When 
the tumor is undergoing degeneration it should be removed in order to 
eliminate the danger of sepsis or peritonitis. In the presence of sub- 
mucous tumors the bleeding is caused not only by the oimrian influence, 
but also mechanically by an erosion of the overstretched thin-walled 
veins in the endometrium. Radiation of such tumors^ is not only 
unsuccessful but if the tumor is big and an intensive dose is applied the 
life of the patient is at times endangered because the irradiation causes 
an involution of the uterus and an obliteration of the blood supply and 
possibly a necrosis of the tumor. Large tumors and those causing pres- 
sure symptoms should not be irradiated as it will take much too long to 
obtain the desired effect. Malignant degenerations should usually be 
excluded from tliis type of treatment as surgery gives much better results. 
In brief therefore, those tumors are suitable for Roentgen therapy which 
are correctly diagnosed uncomplicated fibroids mth menorrhagic dis- 
turbances. Such tumors are usually of the interstitial variety and 
will constitute about 25 per cent of all fibroids. As an example of the 
care which he has exercised in his work it may be stated that he has 
irradiated 59 patients and refused treatment to 44 in whom he deemed 
the treatment unsuitable. In 30 per cent of tlie patients treated the 
fibroid totally disappeared, in 39 per cent the tumors shrank to less 
than half their former size and in 11 patients the tumors shrank to 
about one-third the original size. In about 5 per cent there was no 
shrinkage of the tumor but amenorrhea was produced with complete 
relief of symptoms. He believes that if the diagnosis is correct and the 
cases are properly selected success may be e.xpeeted in 100 per cent of the 
cases with no untoward results. In our clinic, where radimn is always 
available, we seldom resort to Roentgen therapy. • We believe that the 
majority of tumors should be treated by surgery, a minority of properly 
selected cases may be satisfactorily irradiated with radium, while we 
reserve Roentgen irradiation for those patients who are not fit subjects 
for surgery on account of constitutional contraindications and whose 
tumors are too large for radium therapy a diagnostic curettage should 
precede irradiation by either radium or Roentgen ray. 

Vaginal Metastases of Fundal Cancer.— Vaginal metastases which 
accompany cancer of the uterine fundus have been the object of a 
study carried on by Meigs {Neio England J. Med., 1929, 201, 155). He 
found that this condition is not an uncommon lesion since 12 per cent 
of all cases of fundal adenocarcinoma seen at the Collis P. Huntington 
Memorial Hospital had such metastasis.. Cancer in the vagina should 
not be regarded as primary there until the uterus has been investigated. 
These metastases probably take place by way of the lymphatics or 
possibly by venous channels, while direct implantation is less probable. 
Hysterectomy is to be preferred when the vaginal metastasis seems treat- 
able_ and the uterine tumor operable. , Radium should be used in the 
uterine canal and in the metastasis if either the original tumor or the 
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local metastasis is inoperable or untreatable. Infiltration of the 
inetastasis with gold or glass seeds and a surface application with about 
2500 jmllicurie hours of lead screened radiation is the treatment pre- 
ferred in dealing ^dth the local vaginal metastasis. In 10 out of 16 cases 
so treated in this series the growth disappeared while in 6 cases the 
growth was not favorably influenced. Four proven cases out of 24 who 
had adenocarcinoma of the fundus with metastatic nodules of ear- 
cinoma in the vagina are alive and Avell nine years, seven years, five 
years and seven months respectively after treatment. This study indi- 
cates the necessity of careful periodic vaginal examination following 
either hysterectomj'^ or radium treatment of fundal cancer. 
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Herpes Eoster Ophthalmicus Apparently due to Chronic Frontal 
Sinusitis. — Herpes zoster ophthalmicus folloiving upon chronic frontal 
sinusitus appears to be rare. Landis {Penn. Med. J., 1929, 32, 765) 
reports the case of a man in which the right forehead and region of the 
right eye was involved. Examination elicited tenderness over the 
frontal bone and above the internal canthus. The mucous membrane 
of the nose was greatly congested with enlargements of both middle 
and inferior tmbinates. On the right side there were several polyps 
and pus was present in the middle nasal passage. The pharynx and 
tonsils were also congested. The right eyelid was edematous and the 
conjunctiva very congested. The cornea was not involved. The pupils 
reacted to light and accommodation, but the left pupil was slightly 
larger than the right. The retina was normal except for a slight over- 
filling of the veins. The left eye was normal. A radical operation was 
done by the Lathrop method, pus evacuated, hyperplastic tissue removed 
and a drainage tube passed through the nose. The patient improved 
and the herpetic condition began to dry up on the second da 3 \ Two 
weeks later since pain persisted though the herpetic condition had 
cleared up the ethmoid cells and the bulla were partially removed 
together with the anterior tip of the middle turbinate. Some pain and 
burning still persisted after dismissal; this was probably due to a nerve 
caught in the scar. It improved under diathermy. Because of the 
localized nature of the eruption Landis attributed it to peripheral 
irritation of the supraorbital branch of the superior division of the fifth 
nerve from chronic frontal sinusitus. 

Appearance of Peculiar Petechiae in the Conjunctiva in Endocarditis 
Lenta.— Petechim with a white center on the conjunctiva have been 
considered an accidental occurrence in endocarditis lenta. Oettinger 
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(Mviichen. mod. Wclmschr., 1929, 76, 796), however, investi^ting them, 
found that they occurred with extraordinary frequencJ^ 
varying size, round or spindle-shaped and dark red, more often located 
on the conjunctiva of the lower then of the upper lid and most frequently 
on the transitional fold. The white center is reallj'’ gray-white, is some- 
times placed peripherally and sometimes so small as to be visible only 
with the loupe. Only rarely is it absent. The individual petechia lasts 
for a few days, gradually paling. For sometimes thereafter a yellow- 
ish brown fleck remains. Histologic examination showed that the 
petechia consisted of hemorrhage with cellular infiltrate (white center). 
During the past two years in which Oettinger has been looking for 
these petechise they have never been absent from a case (14). They 
show a periodic appearance and disappearance, not being present at 
every examination. More often they appear during an exacerbation, 
but are sometimes found at the beginning of the disease. In 2 cases 
petechial hemorrhages in the skin and buccal mucosa also appeared 
shortly before death. In the other 12 cases (6 substantiated at autopsy) 
the petechial formation was limited to the conjunctiva. ' Since these 
hemorrhages often occur in the early stages of the disease and the cutane- 
ous ones do not appear any too frequently and when present usually do 
not appear until the end stages of the disease, the conjunctival hemor- 
rhages may serve to decide the diagnosis in doubtful cases. 
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Experimental Herpetic Encephalitis in the Guinea Pig Produced 
Through the Respiratory Tract. — Having produced herpetic encephali- 
tis experimentally by feeding herpes virus to guinea pigs, McKinley 
(Proc. Soc. Exper. Biol, and Med., 1929, 26, 699) considered the possi- 
bility of infecting guinea pigs by dropping herpetic brain emulsion into 
the nostrils of these animals. His experiments indicated that, in cer- 
tain cases, the virus of herpes may reach the brain of guinea pigs fol- 
lovdng deposition of the virus in their nares. That only a few animals 
so inoculated became infected is considered by the author to be signifi- 
cant of the fact that even higlily virulent strains become attenuated by 
passage through guinea-pigs by the feeding and inhalation methods 
employed. While practically nothing is known concerning the portal 
of entry of the true virus of epidemic encephalitis in man, and while 
there is little evidence to support the view that epidemic encephalitis 
IS caused by the herpes virus, the possibility of infection by such a virus 
through the respiratory tract may prove to be of importance from the 
epidemiologic point of Anew. 
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Lesions in Nasal Mucous Membranes of Monieys with Acute 
Poliomyelifis. — The ease vnth Trliieli monkeys may be infected vrith 
polioniyelitis by nasal instillations of virus either v-ith or v-ithout 
preliminary scarifications of the nasal mucosa has been knovn since the 
early experiments of Flexner and Lewis. In 'dew of the fact that virus 
has been demonstrated in the nasal secretions of human “carriers,” 
Stewart and Rhoads {Proc. Soc. Exper. Biol and Med., 1929, 26, 664) 
examined histologically the na.sal mucosae of monkeys d.^dng of acute 
poliomyelitis to ascertain if any demonstrable changes were evident. 
No lesions suggestive of any specific character were seen in the deeper 
structures of the nose. However, in 17 of the 31 monket's with experi- 
mental poliomyelitis, interesting lesions, consisting of isolated necroses 
of the epithelial cells of the respiratory (nasal) mucosa tvere encountered; 
along with an acidophilic degeneration of the nuclear chromatin, leading 
to an appearance strongly suggesting inclusion bodies — the nature of 
which is uncertain. The authors are of tlie opinion that further study is 
required to determine whether these intranuclear acidophilic bodies are 
inclusions in a specific sense. 


Further Consideration of Transmissibility of Human Upper Respira- 
tory Infections (Common Cold) to the Ape. — Shtblet, Miles and 
Dochez (Proc. Soc. Exp. Biol, and Med., 1929, 27, 59) some time 
ago reported upon the suitability of the anthropoid ape as an 
experimental animal for study of the common cold, because of the fact 
that the upper respiratory flora of these animals resembles closely that 
of humans, and these animals are very susceptible to colds when ex^posed 
to human beings sufi'ering from such infections. They showed that 
nasal washings obtained from humans suffering with n-pical colds pro- 
duced the same s\Tnptoms in the apes when injected intranasally. 
They now discuss the importance of control ejqieriments which would 
not be adequate unless they were carried out in a period of the year 
when ordinary colds were at a minimum, because of the possibility 
during the months in which colds are present of using filtered nasal 
washings from indiriduals apparently well, but who might be carriers 
of the active agent. These control experiments consisted of a repetition 
of the transmission experiments of the previous winter, using nasal 
washings in healthy individuals who had had no colds for at least three 
months and who were not exposed to colds during that time. Control 
experiments gave absolutely negative results and were seen to pro%'_e 
definitely that the earlier transmission experiments were definitely posi- 
tive, indicating that the type of upper respirator}- infection under con- 
sideration is caused by filtrable rirus. 

Studies in Asthma. IV. The Nose and Throat in Asthma. — With the 
idea of finding the part played by focal infections and other disturbances 
of the nose, throat and teeth in asthma of all kinds, Raceesix^tx and 
Toeet (Arch. OiohruJicioJ., 1929, 9, 612} reviewed the data of 1074 asth- 
matics — 2S per cent of whom had had operations on the nose and throat 
without regard to the cause of asthma as foimd. A true focus of infec- 
tion in the nose, throat and teeth was encountered in 44 per cent of aU 
cases, while vasomotor rhinitis occurred in 14 per cent ^ As one woula 
expect, there were more patients with an infective focus in the ininnsic 



OTO-EHINO-LARYNG OLOG Y 


291 


than in the extrinsic group. It was learned that the presence of these 
foci have little relation to the outcome of the asthma. After outlmmg 
the treatment of these various foci, the authors observed tlrat the gross 
results of tliis treatment were disappointing, as shown by the comparison 
of patients witli foci in each, group on whom operations were and were 
not performed, and by analysis of the different lesions treated; and that 
local ti-eatment of the nose, thi-oat and teeth apparently had afforded 
permanent relief from asthma in 5 per cent of cases. ^ The absence^of 
demonstrable infection in the contents of infected sinuses in two in- 
stances suggested that local lesions of the nose and throat may develop 
from the same fundamental eause as tlie asthma itself and be part of the 
pathologic process of the disease. 

The Pathogenesis of Cholesteatoma.— Suppm-ations of the middle 
ear are the commonest conditions encountered by the otologist; and the 
most important of these are the chronic types associated vdth the forma- 
tion of cholesteatoma. It is recognized that cholesteatoma begins as 
an epidermization of the lining of the cavity of the middle ear and may 
take place by one of several different methods. As a rule the epidermiza- 
tion occurs following the destruction of the normal middle-ear mucosa 
and tympanic membrane, seen so frequently after an acute exanthema- 
tous otitis media or a chronic process such as tuberculosis of the middle 
ear. In either event it has been accepted generally that a relatively 
long period elapses between the initial suppuration and the formation 
of cholesteatoma. In reporting the clinical and microscopical findings 
of a case of fulminating scarlet fever, with spontaneous rupture of the 
tympanic membrane on the sixth day and death from septicemia a week 
later, Polvogt {Arch. Otolaryngol., 1929, 9, 597) found a distinct 
ingrowth of squamous epithelium from the external auditory canal 
with a beginning cholesteatoma of the tympanic cavity. He states 
that this is the earliest known formation of this growth -(seven days after 
a spontaneous marginal perforation from an acute necrotic scarlatinal 
otitis). _ In the light of these pathologic findings, the author emphasizes 
the advisability of performing a radical operation in both the acute and 
chi’onic (usually tuberculous) forms showing cholesteatomous formation. 

Agranulocytic Angina. A Report of Three Cases with Necropsies.— 
In 1922, Schultz described a series of cases of gangrenous stomatitis 
associated with a marked leukopenia affecting chiefly "the granular 
leukocytes. Since then many similar instances have appeared in the 
literature of this country and abroad, so that in 1928, Hueper was able 
to collect about 125 recorded cases. While agranulocytic angina is the 
term most commonly applied to this condition, some prefer the name 
agranulocytosis, and Hueper referred to it as agranulocytosis {Schultz). 
In presenting the clinical and necropsical data of 3 cases (in one of which 
the authors were not entirely convinced of its agranulocytic anginal 
character), Thomas and Sekvice {Clifton Springs Med. Bull., 1929, 15, 
219) were able to confirm many of the outstanding features of’ the 
disease, namely, the gangrenous stomatitis, the grave leukopenia 
(often as low as 1000 and sometimes nearer 100 white cells per c mm ) 
the paucity or absence .of granular leukocytes, the diminution of poly- 
morphonuclear leukocytes in the exudate in the bronchopneumonia, 
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and the total absence of cells of the myelocyte series in the bone marrow. 
The onset of agranulocytosis is usually sudden, being ushered in by sore 
throat and fever. The course of the malady is rapidly progressive, the 
patients becoming extremely ill and septic. Coma ensues early and 
death often takes place in five to ten days. Many different types of 
microorganisms have been isolated, but no one organism, or group of 
organisms, have been found to be constantly present. It is inferred 
from these facts that the breaking down of the bodily resistance, due 
in part to the loss of polymorphonuclear leukocytes, permits bacteria 
to invade the tissues. In other words, the specific cause of agranulo- 
cytic angina is unknown at the present time. 
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Intrapelvic Protrusion of the ’Acetabulum.— Eight cases of inward 
protrusion of the acetabulum are reAuewed by Doub {Radiology, 1929, 
12, 369). The condition is rare, though first described more than a 
hundred years ago. Its cause has not been ascertained, and several 
factors are probably concerned. Osteoarthritis is a common accom- 
paniment, and this may be a late stage of some general disease in early 
life causing softening of the bones with the resultant deformity. Clinical 
findings refer mostly to pain and restriction of normal motion of the hip. 
The Roentgen picture discloses a deepening of the acetabulum with 
thinning of the mesial and inferior wall and bulging of the acetabulum 
into the pehds. The head of the femur is therefore more deeply buried, 
and the greater trochanter is somewhat higher and closer to the 
acetabulum. 


A Roentgenologic Consideration of Duodenitis.— In 1921, Judd di- 
rected attention to duodenitis, a diffuse inflammation of the duodenum, 
wdth or without actual ulceration. His observations have been con- 
firmed from the histopathologic standpoint by MacCarty, Konjetzny 
and Wellbrock. Kirklin {Radiology, 1929, 12, 377) reviews ^e find- 
ings in 45 cases observed recently at the Mayo Clinic. This senes 
indicates that duodenitis is characterized roentgenoIogicaUy by marked 
irritability of the bulb, which tends to empty itself quickly but not 
completely. It is best recognized during the period of emptying; the 
bulb does not empty in a normal even manner, but a spastic, grossly- 
deformed, skeleton-like cap is seen, although it may appear normal 
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during the filling phase and while full. The deformity differs from that, 
of typical ulcer in that, its borders are less sharply defined, no marginal 
or central niche can be seen, and there is no gastric retention. Its 
positive distinction from frank ulcer is not yet feasible, and it might be 
confounded witli reflex spasm of tlie bulb, but it seems to warrant 
further study. 

Endothelial Myeloma.— Nine cases of endothelial myeloma are re- 
viewed by Kirklin and Weber {Am. J. Roe^it. and Rad. Therajn, 1929, 
21, 355). The oldest patient was twenty-nine, tlie youngest patient 
two and a half years; the average being eleven years. All Ae patients 
except one were males, and tliey were mostly of asthenic build. Bones 
involved were: the femur in 4 cases, fibula in 2, tibia in 1, humerus 
in 1 and scapula in 1. In the long bones the disease seemed to prefer 
the upper portion of the shaft. Roentgenologically it is characterized 
early by a translucent area, corresponding to the tumor, in the medulla; 
the tumor enlarges, expands and destroys the cortex and invades the 
soft tissues. A striking feature in the cases here reported was a fine- 
meshed gauze-like shadow in the invaded soft tissues, due apparently 
to an effort at periosteal repair. Osteomyelitis and osteosarcoma may 
enter into the differential diagnosis. 


Early Diagnosis of Perforated Peptic Ulcer. — A case of perforated 
ulcer near the pylorus is reported by Geier {Am. J. Roent. and Rad. 
Thera]}., 1929, 21, 465) in which free intraperitoneal air was demon- 
strated with the Roentgen ray within ten minutes after the perforation 
occurred. The air was visible as a rarefied space between the dome of 
the liver and the under smface of the diaphragm, also between the 
diaphragm and the abdominal viscera on the left side. In every case 
of perforation of the stomach or duodenum free gas and fluid are present 
in the peritoneal cavity. Search for this evidence with the Roentgen 
ray should not require more than five minutes, since the patient can be 
placed before the roentgenoscope while still on the hospital carriage, 
and no special preparation or contrast meal is necessary. 

Indications for Radiation Therapy in Benign Uterine Hemorrhage.— 
The prime indication for radiation therapy in benign diseases of 
the uterus according to Schmitz (Am. J. Roent. and Rad. Therap., 
1929, 21, 327) is hemorrhage, but this is subject to qualifications. Infec- 
tions, displacements, traumas, and accidents of pregnancy call for eitlier 
medical or surgical treatment. The necessity of a correct diagnosis 
before treatment is begun is emphasized, and in all doubtful eases 
immediate diagnostic curettage or excision of suspected areas of tissue 
for microscopic examination is imperative to rule out malignancy. No 
treatment is required in myomas not causing symptoms. Radium 
treatment is indicated in myomas causing hemorrhage: (a) if they are 
free from complicating infection, especially adnexitis; (6) if they are 
not associated with complicating pehdc diseases requiring surgery, such 
as ovarian tumors; (c) if they are not larger than a four-month ’preg- 
nancy; {d) if they are not degenerating; (e) if they are not groiving 
rapidly ; _(/) if they are located intramurally ; {g) if tliey are not compli- 
cated witli a severe anemia out of proportion to the symptoms and 
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clinical findings; (h) if they are not causing pressure symptoms; (i) 
if they occur in patients thirty-six years of age or older; (j) if they do 
not occur in persons with personal or familial neurotic tendencies; Qc) 
if there is no doubt about the diagnosis. Less than 11 per cent of the 
cases of myomata in Schmitz’s series were treated by irradiation, and 
the treatment of choice is surgery. The predominant method of treat- 
ment in hypermenorrhea due to atonicity and hypoplasia of the uterus 
was medical. The medical treatment consisted in the use of ergot, 
hydrastis, pituitary extract from the anterior lobe, adrenalin, regulation 
of food and exercise. If medical treatment failed then dilatation and 
curettage were employed, and if the latter failed irradiation was used. 
Contraindications to irradiation, however, are: (1) coexisting infections 
such as adnexitis and pelvic peritonitis; (2) patients under thirty-six 
years of age; (3) neuropathic tendencies. 


Use and Abuse of Physical Therapy in Chronic Arthritis.— In the 
opinion of Stoner and Brookhart {Arch. Phys. Ther., X-ray, Radium, 
1929, 10, 149) physical therapy should be used only as an adjunct and 
not independent of accepted general measures of treatment in the 
management of the chronic arthritic. This implies an accurate diag- 
nosis and a rational classification of the various clinical manifestations 
of the disease. The authors admit that in a series of 140 cases of chronic 
arthritis, baths, massage, ultraviolet ray and diathermy were used with 
considerable disappointment in certain cases. In the whole group of 
chronic diseases, perhaps none are more difficult to treat tlian chronic 
arthritis; any or all forms of treatment yield unsatisfactory results at 
times. Diathermy, which occasionally seems to have value, more often 
is disappointing, and in the more acute cases seems to be contrain- 
dicated. In the treatment of this group of 140 cases, effort was made to 
improve the general health. A relatively low-carbohydrate was 
advised in most cases, and a low-caloric intake in the obese. Rest, 
avoidance of exercise and encouragement of elimination was the 
routine in all cases. Drug therapy comprised the salicylates, cincho- 
phen, iodides, amido-oxylbenzoate, and in tlie obese with a low-metabolic 
rate thyroid extract was judiciously administered. Colonic irrigations 
were used as a routine. Marked improvement followed in 14 per cent, 
definite improvement in 61 per cent, no improvement in 8 per cent, and 
10 per cent were questionable. 

Physical Measures in the Treatment of Pain. — When the local pro- 
duction of pain is the result of a toxin carried to the part, there are two 
plans of treatment, according to Behan {Arch. Phys. Therap., X-ray, 
Rad., 1929, 10, 390); one is to deaden receptivity of the nerve itself and 
the other is to remove the toxin. In the first method ice may be applied, 
in the second method heat. Throbbing pain in all inflammations, 
whether septic or otherwise, can be very definitely relieved by a 
hyperemia bandage applied above the inflamed area. Pain produced 
by movement, as in joints, is relieved by immobilizing with splints. 
Painful scars can frequently, by the use of the Roentgen ray, be softened 
and then permanently eradicated by the use of the ultraviolet light and 
diathermy. The galvanic cmu-ent is useful in cases of painful sphincter 
contraction, especially in cases of anal fissm’e. Overdilatation of t e 
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anal sphincter, the vesical sphincter, or the os uteri, with or \yithout 
anesthesia, is often of value in relieving painful conditions. Joint dis- 
tention is a common cause of pain in certain varieties of arthritis; com- 
pression over the joint with a large dry batli sponge held in place by a 
bandage is often effective; the sponge may also be moistened vdth a 
saturated solution of magnesium sulphate. Hyperextension of the 
thigh sometimes relieves sciatica, and diathermy is beneficial. The 
Roentgen ray can be employed in many cases of terminal nerve pain 
due to toxenaia, in reflex pain and in neuritis. The ether spray is useful 
in many cases of referred pain, especially pain associated with the 
cranial nerves. 


Surgical Procedures in Carcinoma of the Eectum.— Rankin {Radi- 
iology, 1929, 13, 207) notes that at the Mayo Clinic the cases of carci- 
noma of the rectum are arbitrarily divided into two distinct groups, the 
operable and the inoperable, the former being recommended for surgery, 
the latter for palliative operation, radium and Roentgen ray, or irradia- 
tion alone. The presence of absence of metastasis and the degree of 
malignancy as graded after Broders' method, affect the result from 
either procedure. In a large series of cases, when metastasis was present 
operation yielded good results in approximately 20 per cent only; when 
it was absent operation was effective in more than 57 per cent. The 
results obtained in cases in which malignancy was graded 1, with 
metastasis, were almost as good as in cases in which malignancy was 
graded 3 and 4, without metastasis. The average duration of life after 
operation decreased as the grade of malignancy increased. Grading of 
malignancy aids in the selection of cases for treatment by operation or 
radium or both. Malignant growths of grade 3 or 4 are more radio- 
sensitive than those graded 1 and 2. 
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Congenital Auditory Imperception (Congenital Word Deafness): 
With Report of a Case.— Wokster-Drought and Allen (J. Neurol 
and Psychopath., 1929, 9, 193) present a case in which a boy, aged 
twelve years, was unable to understand speech by auditory perception 
but who showed no evidence of deafness and was able to carry out 
commands by lip reading. The case was complicated to some extent 
by a certain degree of word blindness as well. There was no defect of 
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hearing and the muscles of articulation were intact; The peripheral 
_ organs of sight were also normal. The patient would often repeat words 
as he heard them and repeat them many times ■with no obvious appre- 
ciation of their meaning. It was also noticeable that he did not recog- 
nize mistakes in music that were very gross and was not disturbed by 
discords. He could not repeat correctly a number of musical notes 
sung in his hearing. On the evidence presented they conclude that 
there is a complete absence of memory for words and musical tones. 
The patient was imable to use words spontaneously until he had acquired 
the art of lip reading. The authors then branch into a discussion of 
“ centers ” for word memory and conclude, because of the development 
by the patient of a language of his ovm, that while the auditory and 
visual centers for words were not normally developed, and while the 
center for the memory of words from lip reading was just developing, 
it would be inevitable that he would develop idioglossia. The idio- 
glossia in this case represents an extreme form of mispronounced and 
ill-expressed conventional language. They conclude that the case 
illustrates the interdependence of each and every elementary part of 
speech mechanism and especially the dependence of normal speech 
development upon the appreciation of variations in sounds. They 
believe that the speech mechanism cannot be divided into clearly 
defined “centers’^ but must be regarded as a physiologic mechanism 
which functions as a complete "whole. As to the cause of this disorder 
they consider the balance of e'\’idence to Ije in favor of a biological 
variation or of a local aplasia but state that birth injury cannot be 
definitely excluded. 


The Relation of the Spirocheta Pallida to the Pathological Changes 
of Dementia Paral 3 rtica. — Sjiyth (J. Merit. ScL, 1928, 74, 687) attempts 
to correlate all the clinical and pathologic factors of dementia paralytica. 
Fifty-two cases of general paralysis, a few cases showing syphilitic 
changes in the cerebral arteries and two apparently normal brains for 
control purposes were examined. The patients had all been followed 
clinicall^^ Spirochetes were found in 38 cases (72 per cent) of general 
paralysis by use of Jahnel’s stain. Thej’’ were not found in any of the 
other cases. They were foimd in the gjwus rectus in 32 cases; prefrontal, 
34; psyehomotor, 27; temporal, 26; visual, 5. Of the cases in which 
spirochetes were found in the ^^sual region 2 were of the juvenile type. 
They were found most readily in fairly rapid subacute cases and in the 
childish, emotional, euphoric types and cases of the melancholia type. 
In very acute cases ■v\nth mental confusion and rapid exliaustion and in 
the slow, dull, confused type with progressive dementia the spirochetes 
were absent or occurred in scanty numbers. Chronic cases showed a 
similar variation, those of the grandiose or emotional type showing 
spirochetes in large numbers, those of the confused, demented variety 
haHng few or none. He finds that convulsive and paralytic attacks 
have no relation to the number of spirochetes present. He discusses at 
length the lymph circulation in its relation to path of infection and 
believes that the subacute cases are Ijonphogenous in origin while the 
more acute cases are probably hematogenous. He believes that because 
of the toxicity of the cerebrospinal fluid, nervous tissue is not 
to be a favorable medium for the growth of spirochetes and he would 
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account for the alterations in the period of incubation of the organism 
in nervous tissue on this basis. The vascular changes in general paraly- 
sis, he finds to be not dependent on the local presence of the spirochete 
but to be part of a general pathologic change. The same contention he 
holds for cerebral wasting which he believes takes place in the cerebrum 
in reverse order to that of the evolution of its parts. He finds a distinct 
correlation between the presence of spider cells and neuroglia fibers in 
the deeper cortical layers and the presence of spirochetes. Cellular 
infiltration of the cortex with neuroglial cells, plasma cells and lympho- 
cytes is also associated with the number of spirochetes present. In 
view of the clinicopathologic relationships advanced here he finds an 
interesting association with the fact that the best results of therapy 
by malaria inoculation and tryparsamid have been obtained in grand- 
iose cases and in those with agitated melancholia, while in the confused 
and demented types little or no improvement has followed. He believes 
that infection of the central nervous system takes place early in the 
course of sj'^philis and advises routine examination of the cerebrospinal 
fluid in early cases. “ A well known pathologist has recently made the 
surprising statement that lumbar puncture is not justifiable in cases of 
early syphilis since only 2 per cent show any change in the cerebro- 
spinal fluid, yet it is a significant fact that only 2 per cent of all cases 
of syphilis develop general paralysis, thus it is not unlikely that cases 
of early sypliilis which show changes in the cerebrospinal fluid are 
potential paretics, and it is to such cases that our present therapeutic 
methods might, with advantage, be applied.” 


Dystonies. — Austregesilo and Marques (Revue Neurologiqtic, ■ 
1928, 2, 562) present a discussion of the intermittent spasmodic dys- 
tonies. They consider that these cases represent a variety of conditions 
which can be divided primarily into pure dystonies and dystonic states. 
In the latter the symptoms of dystony are mixed with signs of other 
lesions of the central nervous system such as Wilson’s disease, pseudo- 
sclerosis, double athetosis, and various encephalopathies of children. 
From a review of the literature and their own pathologic studies they 
conclude that in general the lesions are in the region of the striate body. 
They present 5 cases in some detail. They feel that the dystony may 
appear slowly and progressively at puberty with a progressive degenera- 
tion resembling Wilson’s disease or perhaps may occur as the result of 
infectious illness often after epidemic encephalitis in which case one 
can usually demonstrate other concomitant syndromes. A study of the 
clinical and pathologic findings in these conditions has been greatly 
furthered by the occurrence of epidemics of encephalitis which have 
greatly increased the numbers of cases to be observed. Contrary to 
former opinions that the dystonies were encountered only in Russian 
or Polish Jews they have collected a number of cases in a great variety 
of races and their own cases occurred in both native and Spanish 
Brazilians. 


An Apparatus for the Inductioii of Muscular Relaxation and ^leep.— - 
Rosett (/\.Tc]i, ReuTol, ciud Rsyciviut.j 1929, 22, /S^') describes an appara- 
tus, the action of which is to produce a wave of encircling pressure 
applied to the periphery of the body and limbs in the direction of the 
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venous flow. By using this apparatus lie obtained muscular relaxation 
and, in most persons, sleep which be ascribes to a physiologic state of 
nerve inhibition. He flnds that patients subjected to the action of the 
apparatus a number of times appear to contract a habit of relaxation 
in that they rest better at night and go about their business and pleasure 
in a more deliberate and systematic manner and show a general improve- 
ment in nutrition. During the action of the apparatus the blood pres- 
sure, both systolic and diastolic, is reduced in certain cases, especially 
in those with high blood pressure, but remains unaltered in others and 
in some cases shows a reduction at certain times and not at others. 
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Prenatal Volvulus of Small and Large Intestine Caused by a Mesen- 
teric Cyst. — Owing to the various types of structm’e wliich may appear 
as cysts betv^een the layers of the mesentery of the small intestine 
‘ confusion has arisen in efforts to classify them. Sala and Nachamie 
{Arch. Path,, 1929, 8, 180) suggest the classiflcation of purely entero- 
genous cysts, which they believe originate in a process of sequestration 
during embryonic life, into: (1) Cysts in the wall of the intestine; (2) 
cysts extending into the mesentery; (3) cysts extending into the lumen 
of the intestine. They report a case of enterogenous cyst which arose 
before the descent of the cecum and produced a prenatal volvulus of 
the small and large intestine in a full-term, female, colored child. The 
cyst, oval in shape, measuring 8 cm. in its longest diameter, and included 
between the leaves of the mesentery, was contiguous along the line of 
attachment of the mesentery with a loop of small intestine which was 
stretched and flattened over it. There was an obstruction of the 
jejunum above the tmnor. The cyst wall was formed by mucosa, 
imier circular and outer longitudinal muscle layers and serous coat. 
The inner circular muscle layer of the cyst split to encircle the adjoining 
intestine at the junction of cyst and bowel and the outer longitudinal 
layer was common to both. In ■view of these histologic observations 
they suggest that such a cyst should be treated by resection of the 
involved loop of bowel. 

Leukocyte Content of Regional Lymphatics in Inflammation.— 
Menkin and Freund {Arch. Path., 1929, 8, 263) were able to collect and 
study the lymph, draining an area of inflammation produced in thp fore- 
leg of the rabbit by the injection of sterile irritants. While it was 
demonstrated that the cellular content of a comparable normal lymph- 
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atic vessel in the rabbit consisted almost entirely of lymphocytes, 
polymorphonuclear leukocytes always appeared in the efferent Ijunpha- 
tic vessels of the regional lymph node of the inflamed area. Monocytes 
and clasmatocytes were also frequently observed in the lymphatics 
draining the area, but their presence was less constant than that of the 
polymorphonuclears. The inflammatory reaction studied by micro- 
scopic sections, was observed to have involved the regional lymph node 
as well as the site of injection. It is pointed out that in inflammation 
the lymph circulation offers a path of return of some of the migrated 
leuliocytes to the blood stream. 

TJndulant Fever in the United States. — There has appeared in the 
last few years a very extensive literature on undulant fever, indicating 
a greatlj'^ increased incidence, and although it is possible, it cannot be 
positively asserted that this is due to its recognition and separation from 
formerly obscure fevers. Blumee {Ann. Int. Med., 1929, 3, 122) has 
pointed out that the increase has not occurred among persons connected 
with the goat industry, and only a few infections have been related to 
porcine or human contact. The vast majority of cases, however, have 
occurred in people not in contact mth goats or hogs but rather ndth 
cow's milk. Nevertheless, the e^^dence suggests that it is of porcine 
rather than of bovine origin. This means that a gi-eat deal more must 
be known of the epidemiology of this disease before, as the author 
emphasizes, any laws or regulations for its control are put into effect. 


Changes in the Intestinal Flora After Partial Gastrectomy .—Many 
untoward effects in the general physiology of the digestion have been 
explained as the result of interference with the gastric secretions partic- 
ularly in various grades toward achlorhydria. Poetis (Surg., Gynec. 
and Obst., 1929, 48, 470) finds that subtotal gastrectomy results in 
a change in the upper intestinal flora of dogs so that it comes to 
assume the fecal character of the lower intestine. These changes did 
not follow gastroenterostomy and as the other technical procedures were 
the same the negative results are useful controls to indicate the domi- 
nance of the altered gastric secretions so that there is a loss of bacterici- 
dal activity, a more rapid emptying time of the stomach and an''ialkaline 
medium in the jejunum. 
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Undulant Fever.— Hardt (/. Am. Med. Assn., 1929, 93, 891) pre- 
sents some of the salient points in the knowledge of undulant fever. 
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He states that the characteristics of Brucella melitensis have only 
recently been fully described. A classification of strains isolated from 
human beings cannot now be regarded as a reliable index of the impor- 
tance of the different varieties as a cause of human disease. A special 
effort should be made to obtain a detailed postmortem study- in all 
fatal cases of undulant fever. The pathologic lesions and clinical signs 
of Brucella melitensis infections in animals show a definite correlation. 
The epidemiologic data, based on the reports of more than a, thousand 
recent cases of undulant fever in the United States, indicate that cattle 
and hogs with contagious abortion are the somce of these infections. 
Macroscopic agglutination tests on patients with febrile illnesses of 
undetermined etiology should be made more frequently. Additional 
study is essential in order to determine effective and applicable methods 
of control. King {New England J. Med., 1929, 201, 918), who has 
made a study of Brucella abortus infection of milk, states that contagious 
abortion is widely prevalent in cattle throughout the United States, 
and that approximately 20 per cent of raw market milk is infected with 
Brucella abortus. Both bovine and porcine strains are pathogenic for 
man. It is impossible to specify any given serum agglutinin titer as 
diagnostic of undulant fever. Ingestion of infected milk and direct 
contact with infected animals are the chief causes of undulant fever. 
Either universal pasteurization of milk or a new code of certification of 
milk is essential in the control of undulant fever. That imdulant fever is 
a public health problem is indicated by the increasing number of cases 
being reported. 


Cancer Studies in Massachusetts, m. Cancer Mortality in Nativity 
Groups. — Lombard and Doering (J. Prev. Med., 1929, 3, 343) state 
that a sufficiently close correlation exists between the social classes in 
England and the nativity groups in Massachusetts in respect to the 
cancer death rate to warrant the opinion that economic social conditions 
ai'e a factor in the causation of cancer. The foreign born have much 
higher rates than the native born of native parents in cancers of the 
buccal cavity and the stomach. Cancer of the stomach is abnormally 
high among both males and females for all foreign-born groups, and 
cancer of the buccal cavity among the Irish, English and Teutons. 
Cancer of the lower intestinal tract in females is high among the Irish 
and English, while it is low among the Italians. The Canadians have a 
high rate for cancer of the uterus, and the Russians a low rate. Both 
the Italians and the Russians have low rates for cancer of the breast. 
The Irish and the Italians show higher rates in Boston than in their 
native countries. The sex ratio (females per male) is much higher for 
the native born of native parents than for any of the foreign nativity 
groups which have been studied in Boston and Europe. The Irish have 
slightly poorer diagnostic facilities than the other foreign groups,^ but 
the foreign born taken as a whole have suffieiently good diagnosis to 
eliminate the factor of diagnosis in discussing the high cancer death rate 
of the foreign born. 
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Leprosy in the United States.— A statistical study of 700 cases in the 
National Leprosarium: Hopkins and Denney {United States Pub. 
Health Rep., 1929, 44, 695) summarize their study as follows: A 
statistical study of 718 lepers hospitalized over a period of 34 years m 
the Louisiana Leper Home, later the National Leprosarium, was made. 
Two hundred and fifteen were foreign born, and 503 were natives of 
the United States. The present population of the hospital is 287. 
Mexico, China, Italy, Greece, and the Philippine Islands have furnished 
one-half of the total foreign born. Most of the lepers came from Louisi- 
ana, California, New York, Texas and Florida; 418 came from Louisiana. 
The incidence of leprosy among the white population of Louisiana is 
computed to be twice that in the negro. Of the total cases, 11 per cent 
were of the nerve type, 39.1 per cent of the skin type, and 49.9 per cent 
of the mixed type. Of the total cases, 72.3 per cent were in males and 
27.7 per cent were in females. The soeial status of the patients repre- 
sents a cross section of the normal populace. The average age at onset 
of the disease is computed as 30.2 years; the average age on admission to 
the hospital was tliirty-six years, mth an average period of six years 
prior to admission, during which time each patient may have been a 
menace to public health. In a group of 100 Louisiana lepers, hospital- 
ized more than fifteen years ago, it has been disclosed from subsequent 
records that in 64 instances only one leper in the family developed the 
disease, while in the 36 other instances leprosy occurred in 83 additional 
relatives. In some families the disease has invaded certain branches to 
the point of extermination. Instances of familial transmission have 
also been noted in cases from other States than Louisiana. It has not 
invariably happened that the parent became infected before child; in- 
deed, the reverse frequently occurred. Intimate contact over a period 
of time extending into years has been concurrent in most instances of 
familial transmission; in many cases multiple contacts also existed. In 
5 cases the incubation period is calculated as not less than six years. 
The first manifestation of leprosy was recalled by most patients as one 
or more spots appearing on the face; in no instance were conditions 
described that might be identified as prodromal symptoms or as the 
initial Ipion of leprosy. Aside from the increased number of cases 
developing in males at about twenty-one and in females at about 
nineteen years, and the counterbalancing rarity of leprosy before the 
age of nine years, the disease appears to manifest itself at all ages about 
equally. The duration of leprosy is computed as approximately four- 
teen years. It appears that leprosy greatly shortens the life expectancy 
of the young, but has less effect on the life expectancy of the aged. 
The mortality rate has gradually decreased in the hospital since its 
organization. Leprosy per se has been the cause of death in less than 
20 per cent of the lepers; respiratory, renal, and cardiac disorders 
indirectly dependent on leprosy have caused more than one-half the 
deaths. Before rigid rules for paroles were promulgated, relapses of 
discharged cases were not uncommon; but in the last seven and a half 
years 28 lepers have been paroled and only 1 has relapsed and been 
readmitted. 
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PROCEEDINGS OP 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 

SESSION OF DECEMBER 16, 1929. 

Energy Expended in Maintaining a Muscular Contraction. — D. W, 
Bronk (Eldridge R. Johnson Foundation, University of Pennsylvania). 
The recent work of Adrian and Bronk (J. Physiol., 1928, 66, 81; 1929, 
67, 119) has shown tliat the grading of a reflex or voluntary muscular 
contraction depends largely on a change in frequency of the motor nerve 
impulses. This frequency was found to vary from as low as 5 or 10 to 
100 a second, which would indicate that a weak contraction is main- 
tained by asynchronous series of twitches in the several muscle fiber 
groups, “while a strong response is produced by a fused tetanus of the 
active fibers. In order, therefore, to determine the economj’^ of energy 
expenditure in maintaining contractions of varying strengths the heat 
production and tension time have been measured at various frequencies 
of stimulation. As the rate of stimulation is increased, the economy or 
amount of tension-time maintained per unit of energy expended 
increases. This is primarily due to a greater degi’ee of fusion of tlie 
separate muscle twitches, there being no increase in economy witli 
frequencies of a* value higher than that needed to produce complete 
tetanus. It may be concluded, tlierefore, that tension is maintained 
with a smaller expenditure of energy in a strong contraction than in a 
weak one. 

It is a well-known fact that a stimulation frequency not quite sufficient 
to give partial summation of tlie successive twitches will, if continued, 
produce a fused tetanus. This altered character of the response is due 
to progressive fatigue. In order, therefore, to determine tlie economy of 
maintaining tension throughout the development of fatigue, a muscle 
has been stimulated in nitrogen at a frequency of about five a second for 
a period of three minutes and the rate of heat production and tension 
time developed has been measured. The results of these experiments 
show that a unit of tension is maintained with a lower expenditure of 
energy as the muscle fatigues. This fact is of probable importance in 
connection with long-sustained contractions. 

The Influence of Electrolytes on Certain Types of Hemolysis.— 
M. H. Jacobs (Department of Physiology, University of Pennsylvania.) 
Altliough the mammalian erythroeyte is structm’ally a very simple type 
of cell whose properties might be expected to remain fairly constant 
imder a variety of external conditions, it is, in reality, extremely sensi- 
tive to slight changes in its emdronment. Certain striking effects of 
low concentrations of salts upon hemolytic processes are here reported. 

In the case of simple osmotic hemolysis where the entrance of water 
into the erythrocyte is the factor chiefly involved, low concentrations 
on nonelectrolytes of the order of 0.01 or 0.02 M have a barely detectable 
effect. Hemolysis in such solutions is almost as rapid as in distilled 
water. To double the time required to reach a certain degree of hemoly- 
sis in solutions of nonelectrolytes concentrations of the order of ma^i- 
tude of 0.10 M are necessary. In the case of electrolytes, on the other 
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hand a noticeable retarding effect was found with the following con- 
centrations; NaCl, O'.OOl M; CaCU, 0.0001 M; AhCle, 0 00004 M, 
while the time for hemolysis was doubled in 0.005 M, 0.0012 M and 


0.0002 M solutions, respectively. .... , 

The effect of salts on the rate of osmotic hemolysis involving the 
penetration of a dissolved substance as well as water may sometimes 
be of a different nature. Thus, the time required for human erytliro- 
cytes to reach 75 per cent hemolysis in 1 M glycerol was in a typical 
experiment diminished by 0.01 M NaCl from 245 to 110 seconds and 
that for ox erythrocytes to reach 83 per cent hemolysis, in 0.125 M 
glycerol was similarly diminished by 0.0025 M NaCl from 332 to 11 
seconds. In experiments of this type involving hypotonic solutions 
an apparent retarding effect on the penetration of water and an apparent 
accelerating one on the penetration of glycerol may coexist and give to 
the entire process a considerable complexity. The accelerating effect 
of salts on hemolysis by penetrating substances seems to be limited to 
compounds like glycerol which penetrate with difficulty. _ 

Neutral salts also have a very pronounced accelerating effect on 
hemolysis by certain concentrations of acids. The time of penetration 
of 0.012 N HCl from isotonic nonelectrolyte solutions into erytlrrocytes, 
as judged by the color change produced by the formation of acid hematin 
within the cells, is considerably accelerated by small amounts of NaCl 
and CaCh. The effect of Na 2 So 4 on penetration is similar to that of 
NaCl and CaCl 2 but certain concentrations of this salt gi'eatly retard 
hemolysis or prevent it altogether. 


The Contractility of the Gall Bladder. — I. S. Ravdin, (Depart- 
ment of Research Surgery, University of Pennsylvania). Several 
methods have been used in order to determine whether or not tlie gall 
bladder is capable of emptying its contents through the cystic duct. 
If the bile which once enters the cystic duct does not leave the gall 
bladder by the same route, bile pigment should be present either in the 
cystic lymph vessels or an increase in bile pigment should be obtained 
in the cystic vein blood. The cystic lymph fluid of the dog or cat does 
not contain bile pigment nor does the cystic vein blood contain a larger 
amount of this than is present in the peripheral venous circulation. 
That the gall bladder can empty materials (carbon particles or dyes) 
through the cystic duct can be demonstrated by placing these materials 
in the gall bladder after ligating all ducts, other than the cystic duct, 
which enter the common duct and then stimulating gall bladder con- 
traction either by a fat meal or by drugs. The substances can then be 
found in the duodenum. The isolated gall bladder of the dog, guinea 
pig, and rhesus monkey have been studied in a constant temperature 
bath (38.5° C.). They all show rhythmic contraction and respond to 
certain drugs as one would expect, Histamin, pilocarpin, physostigmin 
and barium chlorid cause an increase in tonus while adrenalin and atro- 
pin cause a relaxation of the muscular activity. 

Intraperitoneal and Intrapleural Pressure Relationships,— Richard 
H. Overholt (Department of Research Surgery, University of Penn- 
sylvania) . A method was devised for the insertion of a cannula through 
the anterior abdominal wall into an intraperitoneal space and through 
the chest wall into the intrapleural cleft so that the variations in intra- 
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pleural pressure coincident witli abdominal manipulations could be 
studied. Anesthetized and unanesthetized' dogs were used. A water 
manometer and a membrane manometer which was later calibrated were 
used to register pressures. It is impossible to register the true intra- 
peritoneal pressure by the method used, but the method served as a 
basis of comparison with similar types of procedures which have been 
carried out by other investigators. On introducing the cannula into 
the abdomen, the pressure at the point of measurement was always 
found to be subatmospheric. With the dog in the head-up position, the 
subatmospheric pressure increased with the cannula in the epigastrium. 
In the head-down position and the cannula in the same position, the 
subatmospheric pressure approached atmospheric pressme or became 
slightly positive. By the method used it was impossible to record 
marked variations in intraperitoneal pressure after manipulation of the 
abdominal wall or distention of the stomach or colon unless pneu- 
moperitoneum was present. However, abdominal manipulations vdth 
or vdthout the presence of pneumoperitoneum affected the intrapleural 
pressure. After pneumoperitoneum, the intraperitoneal pressure was 
increased greatly by the application of an abdominal binder, inflation 
of the stomach, or a sluft in position. The presence of small amounts of 
air in the peritoneal cawty had little or no effect on respiratory move- 
ments or on the intrapleural pressure. If 50 cc. or more air per kilo- 
gram were injected intraperitoneally, the amplitude of the intrapleural 
tracing was increased and the intrapleural pressure at the end of expira- 
tion approached atmospheric pressure. The rate of respiration was 
increased. Incision of the abdominal wall caused a decrease in rate and 
an irregularity of the excursions. The intrapleural pressure at the 
end of the expir£Ltory phase approached atmospheric pressure or became 
slightly positive. The application of pressure or a binder to the abdo- 
men affected the intrapleural pressure to a greater extent when air was 
present within the peritoneal cavity. The same holds true for the effect 
of inflation of an intragastric balloon. Phrenic nerve stimulation 
increased the subatmospheric pressure in the pleural space on the same 
side. Vagal stimulation stopped respiration with equal pressures in the 
two pleural cavities. 
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THE NEPHROPATHIC EFFECT IN MAN OF A DIET HIGH IN 
BEEF MUSCLE AND LIVER.* 

By L. H. Newbukgh, 

professor of medicine, 

Mark Falcon-Lesses, 

AND 

. Margaret W. Johnston, 

ANN ARBOR, MICH. 

(From the Department of Internal Medicine, Medical School, University of Michigan) 

In a recent publication^ we showed that rats that lived on diets 
high in animal tissues (muscle and liver) gradually developed chronic 
sclerosing kidney disease. While it is generally believed that such 
results have a bearing on disease in man, any conclusions regarding 
him formed on the basis of such indirect evidence, are open to doubt. 
It is accordingly highly desirable to record the response to diets of 
this type in man himself. 

We have had the opportunity of obtaining- this information. The 
subject, a member of the laboratory staff, was an apparently normal 
man, aged thirty-two years. 

During a preliminary period of thirty-five days he took a diet 
containing less than 100 gm. of protein daily, of which roughly 
50 gm. were of animal origin. 

During this time several careful physical examinations revealed 
no abnormalities. The blood pressure in the basal state was 

* The expenses of this investigation -n’ero defrayed in part by a fund for the study 
of- nutrition created by Mr. W. K. Kellogg of the Kellogg Corn Elake Comnanv 
Battle Creek, Michigan. 
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110 mm. systolic and 80 mm. diastolic. The nonprotein nitrogen of 
the blood was 31 mg. per cent. Three untimed fresh specimens 
of urine were tested for albumin by boiling and acidulating, with 
negative results; and for casts, of which a few were seen in one 
sample but none were noted in the two other specimens. 

Addis^ has shown that a few casts are usually present in the urine 
of normal persons and has emphasized the desirability of recording 
the number of casts voided in a unit of time as a criterion of the 
state of the kidneys. Three specimens were examined according to 
Addis’ method. The subject saved all the urine from bedtime until 
8 o’clock the next morning. None of the specimens contained- 
enough albumin to be detectable by the usual clinical methods. 
The cast counts were respectively 49, 48 and 52 per hour. The 
urines were acid. Addis made 82 examinations of the night urines 
collected for twelve hours by 74 medical students. No casts were 
seen in 29 instances. The highest count gave 356 casts per hour 
and the average for the whole series was 87 casts per hour. 

During the next six months, from April 10 to October 21, 1928, 
our subject received a diet specially prepared for him under the 
direction of Miss M. M. Harrington. Its composition according 
to the figures found in the standard food tables was as follows: 


Protein 338 gm. 

Fat 271 gm. 

Carbohydrate 96 gm. 


The calory value was 4177. Of the protein,* 327 gm. were of 
animal origin and were contained in the following foods: 



Amount eaten. 

Protein. 

Fresh beef liver .... 

. . . about 400 gm. 

80 gm. 

Fresh veal round .... 

. . . about 300 gm. 

60 gm. 

Fresh beef tenderloin . 

. about 700 gm. 

164 gm. 

Dried beef 

about 100 gm. 

33 gm. 



337 gm. 

About one-quarter of the protein was contained 

in the liver. 


In addition to these meats, the diet contained an adequate supply 
of vitamins and inorganic constituents in the form of butter, green 
vegetables and citrus fruits. Only 31 per cent of the calories of the 
diet were contained in the animal protein. 

This diet caused no subjective disturbances. The retin® re- 
mained normal. Of special interest is the fact that the blood 
pressure was unaffected bj'^ the diet. 

The urine was examined twenty-five times during these six 
months. Albumin made its appearance for the first time after the 
subject had been on the diet for six weeks. Heneeforth there Avas 
a gradual increase in the cloud caused by boiling and acidulating 
the filtered urine. However, the albuminuria was not great enough 
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to permit its measui’ement by the sulpbosalicylic^ acid method^ 
until the sixth month, when the subject was excreting 2 to 4 mg. 

of protein per hour. , ^ -r -n , .*.1 x 

Tjie cast counts are contained in Table I. It will be seen that 

the counts during the first seven weeks (April 17 to June 5) were 
within the normal range based on Addis experience. After that, 
the counts were definitely in the pathologic field. During the former 
period the highest count was 413 and the average of the ^seven 
counts was 216. Whereas during the final six weeks, the highest 
count was 3540 and the average of the ten counts was 1283, which 
is fifteen times the average obtained by Addis in controls. 


TABLE I.— INCREASE IN CYLINDRURIA FROM HIGH MEAT DIET. 


Date. 

Casts per 
hour. 

Date. 

Casts per 
hour. 

April 17 

177 

July 11 .... 

. . 1109 

April 19 

84 

July 11 ... . 

. . 1735 

May 9 . 

232 

July 19 . . . • . 

. . 1856 

May 17 

104 

September 9 

. . 400 

May 23 

413 

September 12 

. . 1895 

May 29 

360 

October 1, . . . 

. . 0 

June 5 . 

142 

October 8 . . . 

. . 952 

June 12 

1053 

October 10 . . . 

. . 2048 

June 19 

1083 

October 11 . . . 

. , 3540 

June 26 

601 

October 17 . , . 

. . 0 

June 29 

1680 

October 20 . . . 

. . 1500 

July 10 

974 

October 22 . . . 

. . 2500 


In addition, a change in the appearance of the casts took place 
as time went on. In the early weeks they were hyalin. Gradually 
more and more granular casts were seen. During the last weeks 
some of the casts were cellular and the hyalin variety was in the 
minority. 

The urines were always acid, with a pH that was close to 5. The 
specific gravity varied from 1022 to 1027. 

In order to make certain that the counts were not influenced by 
the desire of the observer, the following procedure was carried out 
during the last month. An associate prepared the urine from the 
subject and from himself and other controls, in the absence of the 
observer. The latter then made counts of specimens whose identity 
were unknown to him. In the urines of the controls he found 0, 20, 
30, 197 and 213* casts per hour. 

The high meat diet was discontinued on October 22. Thereafter 
the subject followed his own choice. He avoided meat and pre- 
ferred carbohydrate. The urine examinations made after the 
change in diet are recorded in Table II. Recovery was complete 
in ten days. 

The evidence reported makes it clear that a diet of which 31 per 
cent of the energy was contained in beef proteins caused a slowly 

* From an individual who was suffering from acute rhinitis at the time. 
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increasing albuminuria and cylindruria* in our human subject. 
The continued excretion of these urinary abnormalities in note- 
worthy amounts indicates that the kidneys were being harmed by 
the diet. 


TABLE II.— RECOVERY FROM HIGH MEAT DIET. 


Late. 

Albumin, 

Casts, 

Reaction. 

October 24 . . . 

. Trace 

1778 

Acid 

October 26 , . . 

. V.g.T. 

980 

Acid 

October 27 . , . 

. S.P.T. 

690 

Acid 

October 28 . . . 

. S.T. 

140 

Acid 

November 2 . . . 

0 

0 

Acid 


When comparison is made between man and the white rat it 
must be remembered that the life span of the former is twenty times 
that of the latter and, therefore, six months in the life of a man 
corresponds to less than two weeks in that of the rat. 

We have fed a group of 7 rats a diet 33 per cent of whose calories 
Avere contained in the proteins of beef muscle. The urines Avere 
examined for the first time Avhen the animals had been taking this 
diet for more than one month. There Avas no increase OA^er the usual 
triAual albuminuria found in normal rats. No casts were seeninG 
of the specimens. The seventh contained a few. Our experience 
Avith a similar type of diet, except that beef liver replaced the beef 
muscle, Avas the same. 

A diet capable of producing a pathologic urine in a man was 
without detectable effect on the urine of the Avhite rat. The Iddneys 
of a man appear to be more easily injured than are those of the 
white rat by diets high in animal tissues. 

TABLE III.— TOTAL URINE NITROGEN AND SOME OF ITS FRACTIONS 
FOR TWENTY-FOUR-HOUR PERIODS AAmiLE SUBJECT AA'AS 
EATING HIGH MEAT DIET. 



Total 

Uric 

Amino- 

Creatinin, 

Late. 

N. 

acid. 

acid N. 

July 24 . 

. . . . 57.0 

1.16 

0.48 

2.54 

July 25 . 

. . . . 57.5 

1.84 

0.43 

2.37 

July 26 . 

. . . . 60.5 

1.91 

0.46 

2.80 

August 13 . 

. . . . 54.2 

1.77 

0.43 

2.98 

August 14 . 

. . . . 51.5 

2.46 

0.37 

2.72 

August 15 . 

.... 55.0 

1.99 

0.44 

2.70 

October 15 . 

.... 45.3 

1.54 

0.44 

2.19 

October IS . 

. . . . 54.9 

1.97 

0.57 

2.50 


Total N determined by Kjeldahl method. 

Uric acid by Morris and McLeod method. 
Amino acid N and creatinin by Folin methods. 


There are in the literature a number of papers purporting to 
prove that an exclusive meat diet is not harmful to the kidneys of 
man. These reports, as a rule, deal with the life of the Esldmos 

* In this connection, it is interesting to note that a chronic nephritic under our 
care at this time, ivith hypertension, nitrogen retention, retinitis and inability to 
raise the specific gravity of the urine above 1012, had an hourly excretion rate o on > 
5 mg. albumin and 5000 casts. 
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and are stated in such general terms that they are of questionable 

scientific value, . i . 

Recently, however, T^omas^ succeeded in gathering some con- 
crete information regarding 142 middle-aged Greenland Eskimos 
who had always lived on a carnivorous diet. He found albuminuria 
in 12 persons (8.5 per cent), excluding those that had pyuria; 9 (6 
per cent) had hypertension. From these figures, he draws the sur- 
prising conclusion that There is no unusual prevalence of vascular 
or renal disease” among these people. The examination of 16,662 
men, policyholders of the Metropolitan Life Insm’ance Company,® 
revealed definite albuminuria in only 2.5 per cent of the group. 
The rate for men between the ages of forty-five to fifty-four years 
was- 2.5 per cent; only 0.9 per cent showed a marked amount of 
albumin. 

TABLE IV. — NITROGEN VALUES IN THE BLOOD DURING HIGH MEAT 

PERIOD. 



N.P.N., 

Urea N., 

Uric acid, 

Amino-acid N. 

Date. 

mg. per cent. 

mg. per cent. 

mg. per cent. 

mg. per cent. 

July 25 . . . 

. . . 55.8 

34.4 

3.23 

6.7 

August 14 

. . . 49.3 

31. S 

3.10 

6.55 

October 17 . 

. . . 42.9 

24.6 

2.06 

6.29 

October 22 . 

. . . 49.2 

32.4 

2.87 

6.66 


Twenty-fouk Hours After Return to Normal. Diet. 
October 23 35.4 16. S 2.45 6.8 


All determinations except uric acid by Folin metbods: uric acid by Morris and 
McLeod method. 

The blood samples were taken before breakfast in the morning. The subject had a 
meat sandwich at bedtime. 

Furthermore, it should be pointed out that the response of the 
Eskimos to then diet does not necessarily furnish a measure of the 
effect of a similar diet upon men living in the temperate zone. The 
present Eskimos are presumably the product of adaptation, working 
through many generations, to the only possible food suppl3^ The 
history of the white race has been different. 

Recently, Lieb® has reported the failure to obtain evidence of 
renal impahment in the case of two arctic explorers who lived for 
twelve months on an “ exclusive meat diet,” The average composi- 
tion of this diet was, in fact, such that 80 per cent of its energy was 
in the form of fat. Only 100 to 140 gm. of protein were eaten daily. 
To enhance the fat content of the meat, these subjects partook 
freely of suet and bone marrow. The persistent ketonuria^ empha- 
sizes that the chief characteristic of this diet was its abnormally 
high content in fat. It is important to draw a distinction between 
the connotation of the word ‘^meat” as ordinarily understood, 
and that given it by these writers. Since the protein content of this 
diet is not far different from that habitually eaten by large classes 
of our population, one would scarcely expect to find marked evidence 
of kidney disease in the period of one year. Those who suspect that 
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the discovery of chronic nephritis in middle life is evidence that 
such a diet is harmful, believe that a great many years have been 
required to produce a recognizable injury. On the other hand, had 
these observers attempted to count the urinary casts, some evidence 
of abnormality might have been found. 

In contrast to the negative character of the observations of Lieb 
and Tplstoi is the fact that our subject voided an abnormal urine 
within a few months after he had begun to live on a diet about half 
of which consisted of meat in the ordinary sense of the word. 

Summary and Conclusions. A human subject, whose urine con- 
tained no albumin and less than the average number of casts found 
in normal men by Addis, lived for six months on a diet in which 
one-third of the calories were contained in beef proteins. As a 
result, he developed a significant albuminuria and a twenty-fold 
increase in casts. 

Our earlier work has shown that it takes a longer time, relatively, 
to produce abnormal urine in the white rat by similar diets. Hence 
results obtained by means of the rat in this field are directl}'^ trans- 
ferable to man. 
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(From the Department of Aledicine, Hospital Division, Medical College of Virginia, 

Richmond, Va.) 

In a recent study^ of 45 patients having a macrocytic type of 
anemia 2 patients were found to present clinical phenomena and 
laboratory data of such distinctive character that they were 
grouped as a specific disease entity. Their response to treatment 
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with liver feeding further emphasized their differential classification 
and it is noteworthy that the patients were replicas each of the other 
in their clinical state and course. 

The cardinal characteristics of the disease have been an extreme 
degree of emaciation, severe anemia of the macrocjdic type, clmonic 
diarrhea, normal amounts of HCl in the gastric content, a complete 
absence of neurological phenomena, and rapid and consistent 
improvement following the feeding of adequate amounts of a potent 
liver extract. 

We identify the condition as nontropical sprue in recognition 
of the fact that all of the symptoms and findings noted in our cases 
have been observed in sprue by other students of this disease. 

In the treatment of the two cases here presented we have used a 
general hospital diet with the addition of liver extract E29* in 
amounts equivalent to 630 gm. of raw liver per diem. 



Chaht I, 


Case Reports. Case L— T. J., aged fifty-six years, an American negro, 
laborer, entered the hospital on August 20, 1928, complaining of recurrin^^ 
attacks of diarrhea accompanied with abdominal pain and rapid loss of 
weight, especially marked for the preceding seven weeks 
The past history is not suggestive, the patient having fived always in 
and^robust ^ heginmng of the present trouble being always healthy 

is an aqueous extract of liver developed by the Denartment 
of Medicine and Biochemistry of the Medical College of Virginia in collaboration 
with the ^ alentine Meat j;uice Company, Richmond, Va., U. S. A. 
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The gastrointestinal symptoms began insidiously^ during the month of 
July, 1923. _ Since that time they have persisted with exacerbations con- 
sisting of diarrhea (8 to 10 stools per diem) anorexia, and rapid loss of 
weight. During remissions, 2 to 4 stools at night and 1 to 2 during the day 
represented the average degree of diarrhea. The stools were liquid and 
light in color. At the time the patient entered the hospital the number of 
stools was from 4 to 6 at night and from 2 to 3 during the day, watery in 
consistency but frothy and light in color. There was absolute anorexia. 

Physical examination showed a markedly emaciated and undernourished 
male, manifestly quite ill. Height 5 feet 11 inches, weight 124 pounds. 
The tongue was pale with no atrophy of the papilla, but the tip and margins 
were raw and red. The abdomen was distended, tympanitic, and gave a 
doughy sensation when palpated. Proctoscopic examination was negative. 
No abnormal nenrologic changes were elicited. Hoentgenograpliic study of 
the gastrointestinal tract showed a moderate degree of megacolon. The 
blood count was: red blood cells, 1.1 million per c.nam.; hemoglobin, 29 
per cent (Sahli) ; leukocytes, 4200 per c.mm. ; polymorphonuclears, 52 per 
cent; lymphocytes, 48 per cent; reticulocj’tes, 0.2 per cent. Mean diameter 
of the erythrocytes was 9.5 microns. Wassermann reaction was negative. 
Stools were negative for Monilia psUosis, amoeba, ova, parasites, pus and 
blood, but contained an excess of fat when stained with Sudan III. Stomach 
analysis after Ewald test meal showed free hydrochloric acid, 15 degrees, 
total acidity, 34 degrees. 

Treatment and Course in the Hospital. The patient could take only 
liquid food for the first three days, but to this was added liver extract 
in amounts equivalent to 630 gm. of raw liver. Chart I shows the 
hematopoietic response. The clinical improvement was most striking. 
The patient’s appetite was ravenous by the end of the first week and all 
distressing gastrointestinal symptoms had disappeared by the end of the 
second week, at which time there were one or two normal stools a day. 
The patient was discharged from the hospital at the end of tlurty-four days, 
apparently normal, and weighing 156 pounds, winch was a gain in weight of 
32 pounds. The patient was continued on the equivalent of 400 gm._ of 
liver until January, 1929, at which time the red-cell count was 5.9 million 
per c.mm.; hemoglobin, 110 per cent (Sahli), and weighed 178 pounds, 
making a total gain of 54 pounds in four and a half months’ time. 

Case II. — Mr. C. C., aged sixty-three years, wlfite, an American trades- 
man, entered the hospital on February 19, 1929, complaining of diarrhea, 
recurring sore mouth and tongue, and progressive loss of weight, marked 
weakness and complete anorexia. 

The past history is not suggestive, the patient having lived in Richmond, 
Virginia, aU of his life and until the beginning of the present trouble having 
been physically robust. 

The present illness began insidiously thirteen years previously and had 
continued with partial remissions since the onset. _ Chronic “indigestion 
characterized by intestinal flatulence was a prominent* symptom and he 
attributed the diarrhea to the gas which was marked at times. The type 
of stools had not been consistent in character. During the acute exacerba-' 
tions there were 10 to 12 stools each twenty-four hours, 7 or 8 during the. 

' night and 3 or 4 during the day, watery in consistency, containing^ no 
blood or mucous, but gassy and irritating to the anus. In the remission, 

2 to 3 stools in the early morning represented the average degree of diarrhea. 
These were large, soft, light in color and foamy._ He had for two years 
attempted no work, had for a year lost much weight, and had been bed- 
ridden for two months previous to entering the hospital. • i i 

Plu'sical examination revealed a markedly emaciated and undernounslie 






TREATiMENT OF NONTROPICAL SPRUE WITH LIVER EXTRACT 313 


man, manifestly in the terminal stages of a severe illness. Height 5 feet 
9 inches, weight 91 pounds. All teeth had been extracted three years 
prewously and no artificial denture was used because of the recurring 
stomatitis. The tongue was pale with no atrophy of the papilla, but the tip 
and margins were raw and sensitive. The heart and lungs were essentially 
negative, but the peripheral arteries showed marked atheromatous changes 
of the Monckeberg type, with a blood pressure of systolic 100 and diastoUc 
55. The abdomen was distended and tympanitic, but with no localized 
tenderness, and the size of the liver and spleen was apparently normal. 
There was edema of the feet and ankles extending to the middle of the leg. 
The neurologic examination was negative throughout. Proctoscopic 
examination was negative, and the roentgenographic study of the gastro- 
intestinal tract was negative, except for a marked degree of idsceroptosis 
and a moderate degree of megacolon (Figs. 1 and 2). 



Laboratory Data. Hemoglobin, 13 per cent (Sahli); red blood cells 
640,000 per c.mm.; white blood cells, 3800 per c.mm.; polymorphonuclear 
neutrophils, 12 per cent; eosinophils, 1 per cent; lymphocytes, 87 per cent; 
occasional normoblast; marked anisocytosis; poikilocytosis and slight 
polychromatophilia; reticulocytes, 0 per cent. Mean diameter of the 
erythrocytes was 9.3 microns. Wassermann jeaction, negative. Stomach 
analysis^ after Ewald test meal showed free hydrochloric acid, 48 degrees, 
total acidity, 69 degrees. Stools were negative for blood, ova, parasites^ 
Monilia psilosis and excess of fat with Sudan III. Blood calcium, 8.9 mg. 
per 100 cc. 

Treatment and Course in the Hospital. The patient could take only 
liquid nourishment which was supplemented with liver extract in amounts 
equivalent to 630 gm. of raw liver. Chart II shows the hematopoietic 
response. The clinical improvement was most striking, "^hthin five days 






314 


PORTER, RUCKER : 


tlie patient’s appetite was ravenous and he was taking a general diet. All 
distressing gastrointestinal symptoms, together with his stomatitis had 
disappeared by_ the twehth day, and there were one or two normal stools a 
day. The patient was discharged from the hospital at the end of forty- 
nine days, weighing 127| pounds— a gain of 36| pounds, and apparently 
well. He was last seen on May 14, 1929, at which time his weight was 
136 pounds. He stated that he felt well and was able to work as a shoe- 
maker, eight hours a day. 

Discussion. The diagnosis of sprue is still on an unsatisfactory 
basis. During the early stages of the disease it may be confused 
with a large group of heterogeneous intestinal disturbances; some 
of which may eventually develop a clinical picture characteristic 
of the genuine disease. In the late stages of sprue much diagnostic 
confusion may rise, because of the existence of symptoms and phe- 
nomena common to other disease entities, notably pernicious anemia. 

The cases here presented did not show the Ashford monilia, 
nor the characteristically “fatty” stools at the time of admission to 
the hospital. It may be noted, however, that no quantitive estima- 
tion of fat was made. The diagnosis of nontropical sprue instead of 
pernicious anemia was favored because of the finding of adequate 
quantities of hydrocliloric acid in the stomach content, the absence 
of physical findings indicating spinal cord lesions, and the marked 
degree of emaciation. The response to liver feeding was even more 
striking than that observed in Addisonian anemia, and similar 
results in sprue have been reported by Bloomfield and Wychoff,^ 
Minot and Murphy,®''^'® Ashford® and Williams.^ Holmes and Starr® 
have recently reported a series of 5 patients 'presenting a clinical 
picture characterized by emaciation, anemia, tetany, clwonic 
diarrhea, low blood calcium and malabsorption of fat. Therapeu- 
tically they used a diet consisting of a low carbohydrate and fat 
content. The hypodermic administration of parathyroid extract 
was prescribed to control the disturbed calcium metabolism, but no 
liver feeding was attempted. The cases presented by these observers 
are strikingly similar to the patients reported in this series and 
probably represent the same clinical entity. 

The nature of the anemia occurring in sprue has for many years 
been a topic for much discussion. Smith,® and Bamngartner and 
Smitlfi® have expressed themselves as believing that the anemia of 
sprue is aplastic. Reed and Ash“ in discussing “atypical sprue” 
mention a group of 11 cases observed in the Philippines^ with 
advanced anemias “invariably aplastic in type and progressive m 
spite of all treatment.” Ashford,® commenting on the results in 14 
patients with tropical sprue treated with liver extract noted that 
the 10 patients having an anemia of the “primary type” all im- 
proved, but the 4 patients having a “secondary type” of anemia 
showed not the slightest response to liver extract. The hemato- 
poietic response in our patients having nontropical sprue and in the 
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cases of sprue reported by other American observers using whole 
liver or liver extracts would indicate that the aneinia is neither 
aplastic nor secondary, but dependent upon a distm'bance of 
bone marrow physiology similar to that found in Addisonian anemia. 

The finding of adequate amounts of hydrocliloric acid .in the 
stomach contents of patients who have blood pictures of an advanced 
macrocytic anemia, but without phenomena indicating a myelitic 
process, strongly suggests that the megaloblastic anemias may be 
dependent upon an independent factor, and the absence of neurologic 
pathology in the cases here reported would indicate that the pres- 
ence of normal gastric enzymes had functioned as a prophylactic 
agent, protecting the organism against the development of neuro- 
toxins; a complication so consistently found in pernicious anemia. 
One cannot escape the conviction that this is a useful working 
hypothesis and that adequate amounts of hydrocliloric acid should 
be administered routinely in the treatment of patients having a 
primary type of anemia and achylia gastrica regardless of how com- 
pletely the blood has been restored to normalcy with liver feeding. 

Summary. 1. Two patients presenting clinical characteristics of 
sprue with marked degrees of macrocytic anemia but without 
monilia psilosis in the stools or on the mucous membranes of the 
mouth, have been treated with liver extract with prompt relief of all 
symptoms of the disease. 

2. The hematopoietic response to liver indicates that the anemia 
was neither secondary nor aplastic, but associated with a megalo- 
blastic hyperplasia of the bone marrow and was fundamentally of 
the same type as the anemia of Addison. 

3. The prompt relief of intestinal disturbance by the use of that 
substance contained in mammalian liver is most striking and 
suggests that the anemia and its associated disturbance of intestinal 
physiology may be essentially a deficiency disease; and that non- 
tropical sprue is not a moniliasis of the digestive tract. 

4. ^ The notable absence of all neurologic phenomena in patients 
having advanced degrees of macrocytic anemia with normal amounts 
of hydrochloric acid in the gastric content suggests that the spinal 
cord changes in pernicious anemia are definitely related to the 
achylia gastrica found in that disease. 
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THE RELATION OP CHOLESTEROL, LECITHIN PHOSPHORUS 
AND FATTY ACIDS TO THE REMISSION OF 
PERNICIOUS ANEMIA. 

With the Technical Assistance op Emilie Goode and Miriam 

Rose. 

By Gulli Lindh Muller, M.D,, 

ASSISTANT PHYSICIAN AT THE THOUNBIKE MEMOTlIAIi EABOIUVTORY, 

BOSTON CITY HOSPITAL. 

(From the Thorndike Memorial Laboratory, Boston City Hospital, Boston, Mass.) 

In the opinion of manj'^ investigators, disordered cholesterol 
metabolism is an important aspect of the disease pernicious anemia 
and of the so-called hemolytic anemias. This opinion has been 
fostered mainly by two facts, namely: tliat cholesterol is an anti- 
hemolytic agenT“® and that usually cholesterol is reduced in 
anemias of this tj^ie and consequently this lack may play a role in 
the causation of these anemias.'^ This conviction of the importance 
of cholesterol in pernicious anemia is reflected in the literature 
where a number of reports are found describing its therapeutic use, 
with results varying from ineiflectiveness to considerable improve- 
ment. MacAdam and Sbiskin^ ® point out that when the patients 
improve there is conclusive evidence of increased cholesterol in the 
plasma and decreased hemolytic activity. This has subsequently 
been confirmed by otbers.^'^”^® The opinion of Bloor-® that the low 
values for cholesterol in the plasma of pernicious anemia patients 
are not without significance in view of the part cholesterol is said 
to play in protecting corpuscles from the action of hemolytic agents, 
has been voiced by many investigators^^' while others^ have 
advanced the opinion that the general disturbance of the lipoid 
metabolism of the body is the primary cause of the disease. McNee-“ 
however, refuted the idea that the low cholesterol in pernicious 
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atiemia patients is due to the utilization of this substance as an anti- 

hemolytic agent. ^ 

A relation between red blood cell destruction and the amounts ot 
lipoids in the blood Avas suggested by Erben in 1902.3° Prom studies 
concerning the lipoid metabolism in chlorosis he concluded that 
blood destruction does not take place in this disease because the 
lipoids in the blood were not increased, and, in fact, he found them 
decreased. He thought that if there was a great destruction of red 
blood cells, the lipoids would be increased, and this would be so 
much more marked in chlorosis as the fat metabolism is impaired. 

Experimentally it has been shown tliat destruction of erythro- 
cytes in vim caused an increase of cholesterol both in the blood, bile 
and feces.3^~3^ Bodansky,^® however, obtained a variable result in 
dogs. In' contrast to the experimental work stand the human 
anemias of the so-called hemolytic type, many of which sho-w a 
decrease of cholesterol and lecithin in the blood. The picture is 
still further confused by the fact that low cholesterol values are 
found in other types of anemia in which increased blood destruction 
cannot be demonstrated. 

This has led some observers to conclude that the number of red 
blood cells, that is, the anemia, is directly related to the level of the 
cholesterol. This' opinion has been voiced by Schnabel® ° and 
Strathmann-Herweg,®^ who concluded that the anemia itself, not a 
hypothetical toxin causing the anemia, must be responsible for the 
low cholesterol in the blood. Bloor®® suggested that inasmuch as 
there is considerable evidence to show that the red blood cells 
participate in the fat metabolism, the low values of lecithin may 
be regarded as due to deficient fat assimilation from the lack of 
sufficient corpuscles to bring about the change.®® The numerical 
lack of red blood cells would furnish a simple explanation of the 
decrease of the lipoids in the blood in a certain number of cases of 
anemia and would include all anemias due to any cause. 

It is well known that the cholesterol in the blood increases in per- 
nicious anemia when the patient improves. Wesselow^o and Beck^^ 
found a rough parallelism between the increase of erythrocytes and 
the cholesterol in the blood, the highest red blood cell count corre- 
sponding with the highest cholesterol values. However, an analysis 
of the relation of the concentration of red blood cells and hemoglobin 
to the amount of cholesterol in the blood revealed that no correla- 
tion existed.^®' An analysis of 172 cases of pernicious anemia 
recorded in the literature^® indicates that very variable results 
have been obtained even after allowance has been made for varia- 
tions dependent upon technical methods. This variableness has 
been commented iipon by Kohn.^^ Many reports are inadequate. 
A great number of investigators report only one determination, often 
without recording count of the corpuscles or any other description 
of the stage of the disease. Thus in 120 out of 172 cases only one 
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cholesterol determination was made, 69 of which were accompanied 
with no data for red blood cells and hemoglobin. 

The initial values in the 172 cases collected from the literature 
according to the standard of normal set by the respective authors 
were above normal in 18, normal in 47, and below normal in 107 or 
62.2 per cent. Of the 101 cases, in which red blood cells are recorded, 
21 cases had below 1 million per c.mm., 47 had between 1 and 2 
millions per c.mm., and 21 between 2 and 3 millions per c.mm., 
while 11 had over 3 million red blood cells per c.mm. In the group 
with less than 1 million corpuscles per c.mm., 71.4 per cent had sub- 
normal values for cholesterol, while in the group with between 1 
and 2 million erytlmocytes per c.mm., 61.7 per cent, and in the group 
with between 2 and 3 millions, 45.4 per cent had cholesterol values 
below normal. Thus only 54.7 per cent with a reduction of red 
blood cells and hemoglobin below 50 per cent of normal showed 
subnormal values for the blood cholesterol, while the remainder had 
normal or high values. 

In view of the variableness of the results reported and the confus- 
ing picture obtained, it was thought worth while to restudy the 
relation of cholesterol, lecithin, and fatty acids in the blood plasma 
to the remission of pernicious anemia, and the changes brought 
about by various treatments calling forth a remission, especially 
in view of the greater control over the various phases of the disease 
that is offered by recent developments in therapy. 

Procedure and Methods. Determinations of cholesterol, lecithin 
phosphorus and fatty acids in the plasma of 36 individuals have 
been made. Of these, 26 were undoubted and 8 doubtful cases of 
pernicious anemia, and 2 were healthy young males. 

The examinations were carried out under as uniform conditions 
as possible so as to obtain comparative results. The blood as a rule 
was obtained at the same time every second day, in most instances 
over periods of weeks and in some instances during several months. 
The cholesterol and fatty acids were determined by Bloor’s saponifi- 
cation method'^^ and the lecithin phosphorus according to the method 
of Whitehorn,"*® both methods giving consistent values in duplicate. 
Brownish discolorations in the cholesterol determinations were 
obtained only exceptionally, and it was seldom marked enough to 
interfere with the readings. Citrated plasma was used as it has 
been shown®® that the corpuscles in anemia as well as in other con- 
ditions tend to preserve a constant lipoid composition, abnormalities 
being found mainly in the plasma. 

The 26 cases of undoubted pernicious anemia have been divided 
for convenience in 3 groups, depending upon the severity of the 
anemia. These three groups include: (1) 6 patients with less than 
1 million red blood cells per c.mm.; (2) 13 with between 1 and 2 
million red blood cells per c.mm., and (3) 8 with above 2 million red 
blood cells per c.mm. This arbitrary division was made because 
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as a rule, the lower the red blood cell count the greater the rise of the 
reticulocytes in the peripheral blood. It seemed of interest to 
attempt to correlate the reticulocyte rise to the lipoids of the blood. 

The remissions of these pernicious anemia patients were called 
forth by various dietary procedures in conjunction with work done 
by Castle, on the relation of achylia gastrica to the etiology of 
pernicious anemia, as well as by the addition of liver, liver extracts 
and kidney to the ordinary diet. A preliminary report of the work 
has been made.^® 

Group 1. Of the 6 cases with less than 1 million red blood 
cells per c.mm., all showed low values for both cholesterol and leci- 
thin, and 3 had even less than 50 per cent below normal. 

Of these 6 cases 4 had a rapid remission, 1 died, and 1 remained in 
a stationary condition for about four months. The remissions were 



Chart I. — A case of pernicious anemia with erythrocytes below 1 million per c.mm. 
On the fifteenth day (note arrow) the reaction of the meat preparation was changed 
from pH 3 to 5.5. 

called forth by feeding material rich in the active principle effective 
in pernicious anemia. The patient who died did so before proper 
treatment could be instituted, and the one whose condition remained 
stationary received no liver therapy. 

The course of one of these cases is illustrated in Chart I. The diet 
was kept constant for the entire period, except that on the eighteenth 
day the pH of the meat that was fed after partial digestion -with 
normal gastric juice was changed from 3 to 5.5. The chart shows 
that concomitant with the rise of the reticulocytes indicating the 
onset of remission, there was a sudden rise in the blood cholesterol, 
followed by small variations at the new level for about twelve days- 
then a secondary rise to a normal level took place which was main- 
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tained, as the reticulocytes gradually fell to normal values. The 
curve of the lecithin phosphorus followed the same general trend 
as that for the cholesterol, except that the secondary rise was not 
so marked. During the entire period the fatty acids varied within 
normal limits. Before the remission the fatty acid values were 
between 405 and 467 mg. per 100 cc. of plasma while after the remis- 
sion commenced they varied from 384 to 491 mg. per 100 cc. 

A second case with less than 1 million red blood cells per c.mm. 
during a nine-day control period was fed with an inert meat prepara- 
tion. The course taken by the red blood cells, reticulocytes, choles- 
terol and lecithin phosphorus is illustrated in Table I. This table 

TABLE I. — A PERNICIOUS ANEMIA PATIENT SHOWING RISE AETER 
TRANSFUSION OP THE RED BLOOD CELLS WITHOUT INCREASE IN 
THE LIPOIDS. INCREASE OF CHOLESTEROL AND LECITHIN 


OCCURRED CONCOMITANT WITH THE ONSET OF REMISSION. 


Days. 

Red 

blood cells 
in 

millions. 

Hemo- 

globin, 

per 

cent. 

Reticulo- 
cytes, 
per cent. 

Milligrams per 100 cc. 
of plasma. 

Remarks. 

Choles- 

terol. 

Leci- 

thin. 

Patty 

acids. 

1 

0.6 

22 

0.2 

53 

4.1 

425 

Predigested meat, 250- 

3 

0.8 

21 

0.5 

86 

5.0 

431 

300 gm. daily. 

5 

0.6 

19 

0.6 

91 

4.7 

469 

Gain of weight during 

7 

0.7 

14 

0.2 

87 

• 4.7 

479 

period, 3| pounds. 

9 

0.6 

15 

0.1 

48 

3.9 

419 


11 

1.5 

21 

0.7 

68 

3.1 

389 

Transfusion, 500 cc. ci- 

13 

1.2 

17 

, 1.0 

71 

4.2* 

426 

trated blood. 

15 

1.3 


0.4 

73 

4.7 

422 

Experimental liver ex- 

17 

1.5 


j 6.0 

79 

4.4 

437 

tract of moderate po- 

19 

1.4 

25 

! 14.0 

101 

! 6.2 

513 

tency. 

21 

1.6 


3.3 


6,5 

586 

No gain in weight. 

. 25 

2.0 

i 38 


160 

8.7 

437 

Raw liver pulp, 200 gm. 

27 

1.8 

, 38 

.... 

151 

6.1 

498 

daily. 

29 

2.0 



142 

7.8 

511 

Gain of weight, 15 lbs. 

31 

2,8 

51 


142 

8.1 

465 

in one month. 

33 

2.6 



143 

8.4 

447 


38 ! 

3.6 

53 


150 

7.9 

476 

' 


shows that the red blood cells remained about 700,000 per c.mm., 
while tlie cholesterol varied from 48 to 91 mg. per 100 cc. of plasma, 
and tlie lecithin phosphorus from 3.9 to 5 mg;, tire lowest values 
being obtained on the ninth day when the patient was in a critical 
condition. A transfusion of 500 cc. of citrated blood was given and 
on the same day the patient was placed on a daily dose of potent 
liver extract. Following the transfusion the red blood cells rose 
from 600,000 to 1,500,000 per c.mm., without any appreciable rise 
of cholesterol or lecithin. On the sixth day after transfusion and 
the commencement of the administration of the liver extract, 
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remission set in as indicated by tbe rise of the reticulocytes, and the 
cholesterol had increased on the eighth day by about 40 per cent. 
This ncAV level was maintained for six days, and then suddenly 
increased to normal values. Changes in the amount of lecithin 
phosphorus accompanied those of the cholesterol while the fatty 
acids during the entire period remained normal. The secondary 
increase of the cholesterol in this case was concomitant with a change 
from liver extract to raw liver. However, this increase of cholesterol 
was not due to cholesterol in the liver but to the administration of 
adequate amounts of the principle effective in pernicious anemia. 



Chart II, — The effect of liver extract upon the plasma cholesterol in a case of 

pernicious anemia. 

Note the moderate increase of the cholesterol with small doses of liver extract, the 
establishment of a normal level with larger doses, and the maintenance of the level 
when 240 gm. of broiled liver were fed daily. Each vial represents 100 gm. of liver 
of Liver Extract 343, N.N.R. 

That liver feeding will not influence the content of the cholesterol 
and lecithin phosphorus in the plasma if unrelated to the remission 
as such, is illustrated in Chart II. This patient had 850,000 
red blood cells per c.mm, before treatment. Liver Extract 343 
(N.N.R.) derived from 300 gm. of liver was given daily for ten 
days. On the sixth day,' reticulocytes commenced to rise. The 
cholesterol before remission varied between 60 and 70 mg. per 100 cc., 
then during the reticulocyte rise between 75 and 94 mg. On the 
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eleventh day the daily dose of liver extract was changed from 
that derived from 300 gm. to that derived from 600 gm. Two days 
later the cholesterol was 135 mg. per 100 cc., and remained at this 
normal level, without any further increase, when the patient was 
put on comparable amounts of whole liver. This indicates that a 
close relationship exists between the dosage of the principle effective 
in pernicious anemia and the rise of cholesterol in the plasma. The 
values of the lecithin phosphorus in this patient were not exceedingly 
low and the rise consequently not marked. 

A fourth patient illustrates the influence on the lipoids of a remis- 
sion which is not maintained, because of the withdrawal of the 
material initiating and maintaining the remission. During a con- 
trol period of ten days the red blood cells and the cholesterol and 
lecithin declined. During this time the cholesterol gradually fell 
from 139 mg. per 100 cc. of plasma to 77 mg. The patient then was 
fed large doses of liver extract which caused a prompt onset of 
remission with a maximal reticulocyte response and a rise of choles- 
terol to 111 mg. when the red blood cells had risen only slightly. 
The liver extract was withdrawn and the patient put on a meat- 
free diet for twenty-four days. During this time, the patient gained 
weight (9 pounds) steadily and there was a slow gradual rise of the 
red blood cells and hemoglobin. During the first twenty days of 
this meat-free period the cholesterol fluctuated between 89 and 
139 mg., it then rose to normal values without further change when 
steak was added to the diet. Four months -later the patient had a 
severe relapse as the result of omitting treatment when again he 
showed a small amount of cholesterol and lecitliin in the plasma. 
The response of the lipoids was typical at the onset of the remission, 
becoming increased before there developed any distinct increase 
of the red blood cells and later there followed a secondary rise to a 
normal level. 

If the cholesterol and lecithin phosphorus are to show any increase, 
the change occurring in the organism and the hematopoietic organs 
which is designated as a remission must be real and lead to improve- 
ment. This is illustrated by the fifth case, with less than.l million 
red blood cells per c.mm., which was followed for a period of four 
and a half months. This patient’s blood count was increased from 
900,000 to 1,800,000 per c.mm. by a transfusion of blood without 
any change in the lipoids of the blood. A remission due to feeding 
suboptimal doses of a material rich in the active principle effective 
in pernicious anemia with a reticulocyte count of only 16.9 per cent 
was frustrated by a change to an inert preparation and the red blood 
cell count remained stationary. With optimal doses at this low 
level of red blood cells, the reticulocyte response ought to have been 
about 35 per cent. The determinations made every second day 
were, respectively, 42, 32, 52, 73, 89 mg. per 100 cc. of plasma and 
the lecithin phosphorus rose from an average of 8 to 10 mg. per 
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100 cc. of plasma, without change in the level of fatty acids. ^ This 
attempt of remission was not sustained and was not reflected in the 
increase of the erythrocytes and hemoglobin, illustrating convinc- 
ingly that the cholesterol rises in proportion to the dose. This 
patient served for a long time to test materials and this was reflected 
in the cholesterol, which remained low during a four and a half 
month period, the values obtained varying between 32 to 98 mg. 
per 100 cc. of plasma. The lecithin phosphorus reached normal 
values at the time of the rise of the reticuloeytes, then fluctuated 
between normal and values 50 per cent below norrnal. 

In the sixth case, with a sudden fatal termination probably due 
to cerebral hemorrhage, the eholesterol remained low during one 
week’s observation, while the lecithin phosphorus rose from 5.4 to 
9.1 mg. per 100 cc. before death. 

From these 6 cases, it may be concluded that the low values for 
cholesterol found in relapse change in an upward direction suddenly 
at the time remission begins, irrespective of the measures taken to 
establish a remission. The increase does not precede the reticulocyte 
rise but as a rule is concomitant with it, and occurs before any signifi- 
cant increase in the concentration of the red blood cells and hemo- 
globin. As far as can be determined from the data at hand the 
increase of cholesterol is not gradual but rises rapidly to a level 
somewhat below normal, remains there for a short interval, then 
shows a secondary rise to normal or to somewhat above normal. 
Transfusion of blood does not have any influence on the cholesterol 
content of the patient’s blood. To obtain an inerease of cholesterol 
and maintain the level a complete remission is usually necessary. 
A change in the form of effective therapy, as from liver extract to 
whole liver, causes no increase in cholesterol, indicating that the food 
as such has little or no influence in establishing the normal choles- 
terol level. The lecithin phosphorus fluctuates as a rule with the 
cholesterol although this was not observed in all cases. Practically 
normal values of the lecithin phosphorus may be observed with low 
values for cholesterol. The fatty acids in these patients varied 
within normal limits and. no ehange in these constituents was seen 
at the onset of the remission. 

Group 2. Twelve cases comprise this group of patients entering 
the hospital with a red blood cell count between 1 and 2 millions 
per c.mm. Eleven showed both a low cholesterol and lecithin 
content of the blood, while one had normal values. Five were 
treated with liver extract, and all promptly remitted. It is of inter- 
est to note that the case with the greatest concentration of retieulo- 
cytes at the peak of their rise had the cholesterol increase more 
promptly and of greater magnitude than the others. These cases 
illustrated the maintenance of the low level of cholesterol for long 
periods when inert preparations of meat or liver extraet were tested 
and the rapid rise in remissions produced by adequate amounts of 
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potent material. In those cases fed subop timal amomits of potent 
material the cholesterol tended to rise less abruptly and seemed 
somewhat delayed in exliibiting the secondary rise to a normal level. 
This state of affairs is illustrated in Table 11. 

table II. — A pernicious anemia patient with a feeble response 
due to inadequate liver therapy, the cholesterol rise 

IS LESS ABRUPT AND SOMEWHAT DELAYED IN REACHING A 
NORMAL LEVEL. 



Red 

Hemo- 

T 

Reticulo- 

1 iMilligrains per 100 cc. 
of plasma. 


Days. 

blood cells 
in 

millions. 

globin, 

per 

cent. 

cytcs, 
per cent. 

Choles- 

terol. 

Leci- 

thin. 

Fatty 

acids. 

Remarks. 

1 

1.8 

31 

0.6 

67 

5.2 

476 


5 

1.3 

26 


65 

8.2 

437 

Experimental liver ex- 

7 

1.7 

45 

0.8 

92 

7.7 

428 

tract without potency. 

9 

1.6 


4.0 

98 

9.3 

395 


11 

1.6 

34 

2.0 

73 

9.8 

416 


13 

- 

1.6 


2,4 

93 

8.7 

451 


15 

1.7 

42 

2.8 

84 

S.S 

441 


17 

1.6 

40 

1.1 

107 

6.4 

421 

Liver Extract343 N.N.R. 

19 

1.7 

45 

3.4 

103 

8.4 

469 

derived from 300 gm. 

21 

22 

1.7 

i 42 

1 6.4 

13.2 

123 

10.8 

386 

of liver. 

23 

24 1 

i’s 

42 

10.0 

i 120 

10.7 

355 

i 


25 1 

2.6 

! 51 

5.6 

118 

9.4 

400 


27 1 

2.5 

1 67 


97 

9.7 

405 


29 1 

2.5 

76 


103 

9.8 

416 


31 

2.5 

64 

.... 

107 

; 8.3 

447 


35 

2.8 

79 


144 

1 11.1 

438 


38 

3.1 

72 

— 

129 

9.4 

415 


42 

3.2 

74 


136 

9.5 

441 

Raw liver pulp, 250 gm. 

52 

3.7 

80 


137 

10.3 

454 

daily. 


Two of the patients deserve individual comments. A woman, 
aged seventy-one years, with 1.1 million erythrocytes per c.mm. 
and with 88 mg. of cholesterol and 3.7 mg. of lecithin phosphorus 
per 100 cc. of plasma was fed daily special prepared predigested 
meat. Determinations of the lipoids were done daily. For the 
first week, the red blood cells varied between 1 and 1.2 millions 
per c.mm., cholesterol between 77 and 96 mg., and lecithin phos- 
horus between 3.7 and 6.8 mg. per 100 cc. of plasma. During the 
following week a feeble irregular reticulocyte response was obtained 
with a maximum of 6 per cent. No appreciable rise of either choles- 
terol, lecithin phosphorus or red blood cells was observed during or 
after this abortive remission except that the fluctuations were oyer 
a slightly wider range. During a subsequent four weeks’ period 
with the same treatment, the red blood cells varied between 0.9 
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and 1.6 millions per c.mm., the cholesterol between S9 and 116 mg. 
and the lecithin phosphorus from 6.2 to 9.6 mg. per 100 cc. of plasma. 
She was then fed 240 gm. of raw liver pulp. A remission^ set in 
promptly with a reticulocyte rise of small magnitude, reaching 8.7 
per cent. The slight rise was dependent partially on the fact that a 
weak response had occurred before and infection complicated the 
picture. The cholesterol rose promptly to 136 mg., while the lecithin 
phosphorus fluctuated at the previous low level. A secondary rise 
of cholesterol to 156 mg. was accompanied by an mcrease of red 
blood cells from 1.4 to 2.1 millions per c.mm. without any definite 
increase in the lecithin phosphorus. The cholesterol level was 
maintained while the lecithin showed a gradual increase until high 
normal values were reached. The red blood cells and hemoglobin 
meanwhile reached normal values. The course taken by this 
patient’s case presents a somewhat confused picture because of 
complications of bronchitis and cystitis. The remission was delayed 
but the outstanding feature is that the cholesterol rose promptly 
when finally the remission set in and the maintenance of the estab- 
lished level. 

The second patient with an irregular course entered the hospital 
with low cholesterol and lecithin values and 1.6 million red blood 
cells per c.mm. This patient was observed for a period of eight 
months. The picture was complicated by a pyelitis, cholecystitis, 
cholelithiasis, and fever during the first month. A remission on a 
meat preparation was accompanied by a slight increase of the choles- 
terol level from between 61 and 72 mg. per 100 cc. of plasma to a 
level between 83 and 104 mg. per 100 cc. during the reticulocyte 
rise, and an increase of the lecithin phosphorus from a level varying 
between 5.2 and 6.7 mg. to a level between 5.6 and 8 mg. per 100 cc. 
of plasma. The remission was not maintained because of. obvious 
inadequate therapy, and a transfusion of blood was given and liver 
extract administered but not in maximal doses. A second rise of 
retieulocytes to 15.2 per cent indicated a response but the number 
of red blood cells remained practically stationary for a period of 
forty-two days because of infection and insufficient supply of active 
principle. The average of 18 cholesterol determinations during the 
period was 81 mg. with a maximum of 125 mg. per 100 cc. of plasma, 
and a subsequent minimum of 48 mg. per 100 cc. After the infec- 
tion had subsided, the .red blood cells increased slightly with the 
establishment of a higher level of cholesterol to an average of 
104 mg. per 100 cc. Permanent improvement did not occur until 
optimal doses of potent material were fed . This was accompanied by 
a further rise of cholesterol to a higher level. The lecithin phos- 
phorus during the second reticulocyte rise increased from an average 
of 7.1 mg. before to 10 mg. per' 100 cc. during the reticulocyte rise, 
subsequently to decline somewhat, fluctuating between 7.1 and 
10 mg. per 100 cc. The fatty acids during this period showed no 
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definite trend, varying within normal limits during the entire period 
of observation. 

Of the remaining 4 patients with red blood cells between 1 and 
2 million per c.mm., entering the hospital in relapse, one obtained 
a typical although less pronounced rise of cholesterol and lecithin 
at the time of remission provoked by a test preparation of meat, 
while another showed a sudden rise of cholesterol late in the remis- 
sion as indicated by the reticulocyte curve, which rose to 11.6 per 
cent but tended to be long drawn out. The lecithin rose at the 
beginning of the remission. A third patient had a remission without 
specific treatment with a typical increase of cholesterol, while the 
fourth, observed for three months, also had a spontaneous reticulo- 
cyte rise. This latter patient showed low cholesterol value during 
the entire period. The highest value obtained was 118 mg. per 
100 cc. just before the increase of the reticulocytes when the red 
blood cells were 1 million per c.mm., then declined to a value of 
0.073 per cent with 2.9 million erythrocytes per c.mm. 

The last case in this group entered tire hospital with 1.9 million 
cells per c.mm. and 170 mg. of cholesterol per 100 cc. of plasma. 
The red blood cells increased gradually to 4.5 million cells per c.mm., 
without any change of cholesterol or lecithin phosphorus from the 
variation of a high normal level. The reticulocytes numbered 7.4 
per cent on the day after admission so that one may conclude that 
a remission had commenced when he entered the hospital. 

Group 3. The third group of pernicious anemia cases, 8 in 
number, had red blood cell counts over 2 million per c.mm. They 
showed greater variations both in the clinical picture as well as in 
the course of the lipoids of the blood than the cases comprising 
Groups 1 and 2. Only 2 of the 8 cases had low cholesterol and leci- 
thin values. One recovered promptly on a kidney diet, with a' rise 
of red blood cells from 3.4 to 4.5 millions per c.mm., without any 
appreciable rise in reticulocytes, as at this level of red blood cells 
the reticulocyte response is usually slight, but with a sudden rise of 
cholesterol from a level below 75 mg. to 146 mg. per 100 cc. of plasma. 
Nine days later a still higher level was established and this was 
maintained. The other patient with a low plasma cholesterol at 
first had a decline of his red blood cells, plasma cholesterol and 
lecithin phosphorus, then as remission commenced there was a 
typical rise of cholesterol, while the lecithin phosphorus remained 
at a comparatively low level for a considerable period, first reaching 
a normal level when the red blood cells approached 4 millions 
per c.mm. 

Five patients of this group entered the hospital w'ith a moderate 
anemia and normal levels of cholesterol and lecithin phosphorus 
in the blood. Dietary procedures that were instituted which can 
induce remissions were without appreciable influence on the lipoids 
of the blood. One of these patients reentered the hospital six 
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months later with 3.3 million red blood cells per c.mm., and lower 
values for cholesterol and lecithin phosphorus than on the previous 
admission. At this time for one month the cholesterol fluctuated 
back and forth between 104 and 150 mg. per 100 cc. of plasma and 
the lecithin phosphorus between 7 to 10.4 mg. per 100 cc., although 
the erythrocytes rose to 4 millions per c.mm., as the result of the 
feeding of a test preparation of meat partially digested by normal 
gastric juice. The red blood cells rose from 4 to 4.6 millions per 
c.mm. when liver extract was administrated and the level of choles- 
terol became fixed between 143 to 163 mg., and lecithin phosphorus 
between 8.5 to 12.2 mg. per 100 cc. of plasma during the following 
four months. 

The last case in this group was atypical in that the cholesterol 
remained at a -comparatively low level during tlie time of observa- 
tion. The erythrocytes on admission were 2.4 millions per c.mm. 
The patient was fed daily about 200 gm. of kidney. During a 
twenty-five-day period the red blood cells rose to 3.4 millions per 
c.mm., without any increase of the reticulocytes. The cholesterol 
during this same time varied between 96 and 129 mg. per 100 cc. of 
plasma with an average of 8 determinations of 115 mg. The lecithin 
phosphorus averaged 7.8 mg. per 100 cc. of plasma with a minimum 
of 6.7 and a maximum of 9.7 mg. 

Lipoids in Pernicious Anemia Before Definite Relapse. Seven cases 
diagnosed as early or doubtful pernicious anemia were studied. All 
of them showed an anemia of slight degree. Three had a plasma 
cholesterol at the upper limit of normal, 2 had an average normal 
amount, while 2 showed low cholesterol values. One of the latter 
with a red blood cell count of 4.1 millions per c.mm. had cholesterol 
values between 76 to 103 mg., and lecithin phosphorus between 9.1 
to 10.4 mg. per 100 cc. of plasma, while the other had a range of red 
blood cells over a month’s period (13 determinations) of 3.6 to 4.7 
million red blood cells per c.mm. The cholesterol varied between 
98 and 126 mg., and the lecithin phosphorus from 8.3 to 11.1 mg. 
per 100 cc. of plasma. Thus, in these 2 cases, which were not treated 
with liver or a potent substitute, the cholesterol was low, and 
remained so without any tendency to increase, while lecithin varied 
within normal limits. 

Lipoids in Normal Adults Fed Liver and Liver Extract. Two 
healthy male individuals were studied in addition to the cases of 
pernicious anemia. Daily cholesterol, lecithin phosphorus and 
fatty acid determinations were made. For the blood counts I am 
indebted to Drs. W. C. Townsend and G. R. Robb. , The lipoid 
determinations were made on the same specimen of venous blood 
used for the blood counts. In addition three daily red blood cell 
counts were made on the capillary blood. The counts obtained 
from both the venous and the capillary blood showed practically 
identical values. The reticulocytes remained at a normal level. 
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The daily variation in red blood cells, cholesterol, lecitliin phos- 
phorus and fatty acids is illustrated in Chart III. 

From an examination of the graphs which are entirely comparable 
for both individuals, it is evident that neither optimal amounts of 
liver nor liver extract for pernicious anemia patients cause in the 
normal person a change in the level of the red blood cells or tlie 
lipoids. The average of the cholesterol in one case was 132 mg. per 
100 cc. of plasma with a minimum of 121 mg. and a maximum of 
15G mg., while the average of the other was 155 mg. per 100 cc. of 
plasma with a minimum of 139 and a maximum of 175 mg. 
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Chart III. — The variation of red blood cells, cholesterol, lecithin phosphorus and 
fatty‘acids in a healthy adult male, with liver and liver extract added to the diet. 

The amount of liver fed was gradually increased from 200 to 300 gm. Each vial 
of liver extract represents 100 gm. of Liver Extract 343, N.N.R. Neither liver nor 
liver extract was administered on the first day or between the cle^'pnth and fifteenth 
days. 


Discussion. The findings in this series of cases of pernicious 
anemia show that the cholesterol in the blood plasma is low in 
relapse but that a sudden rise to a higher level, which later increases 
and is maintained, occurs at the onset of the remission. The increase 
of the cholesterol, as a rule, is concomitant with the reticulocyte 
response and apparently proportional to the intensity of this reac- 
tion. The increase of the cholesterol is not dependent upon whether 
the active principle effective in pernicious anemia is fed in one form 
or another, nor upon the number of red blood cells in the peripheral 
blood, but upon the change that takes place in the organism at the 
onset of a remission. It is, however, proportional to the amount fed 




MULLER : PERNICIOUS ANEMIA 


329 


of tlie active principle effective in pernicious anemia. Suboptimal 
doses call forth an irregular response of the cholesterol, while optimal 
doses increase and maintain the cholesterol at a normal or high 
level. As in the case of tlie reticulocytes, the response of the choles- 
terol is of greater magnitude the lower the red blood cell count. 
After the remission has commenced, a change from liver extract to 
liver, kidney or meat, partially digested with gastric juice, which 
contain a considerable amount of cholesterol does not influence the 
level of cholesterol except when the remission has been weak because 
of inadequate dosage and the cholesterol level has been fluctuating 
within wide limits. In such cases, the administration of adequate 
doses of the effective principle caused the level to become steady 
at normal figures. 

An incomplete response of tlie reticulocytes without actual 
improvement in the patient calls forth a slight increase in the choles- 
terol temporarily with a subsequent fall to the previous level. 
Infection, delaying or giving an irregular response to treatment, 
like inadequate dosage, is reflected in an irregular cholesterol and 
lecithin phosphorus curve with wide fluctuations. 

In healthy individuals, the administration of large doses of liver 
and liver extract does not cause an appreciable change of the level 
of cholesterol. From the examination of Chart III it is evident 
that moderate daily fluctuation occurs in the cholesterol level. 
Thus by establishing the relation of the cholesterol to the onset of 
remission in pernicious anemia a probable explanation, at least, in 
this disease, has been obtained for the apparent lack of correlation 
of the cholesterol to the severity of the anemia. Normal or high 
values for plasma cholesterol with low red blood cell counts in per- 
nicious anemia indicate that remission is taking place. 

Recent reports from Germany confirm the above observations. 
Adler and Schiff^® found that the cholesterol in the blood of per- 
nicious anemia patients increased in quite the same way when liver 
extract or raw liver was fed. Contrary to the observations recorded 
here, they found an increase of plasma cholesterol in healthy persons 
partaking of a liver diet. In animals, Adler and Schiff noted that 
“hepatrat,” a liver concentrate, as well as whole liver, increased 
the blood cholesterol but the bile cholesterol did not vary after the 
administration of either the extract or whole liver. Consequently 
these authors concluded that the increase of cholesterol in the blood 
after administration of liver and liver extract was not due to an 
alimentary hypercholesteremia but depended upon the intermediary 
metabolism. The same conclusion was drawn by Wesselow.^® 
Beck^’^ found that in patients whose erythrocyte count was not 
influenced, the cholesterol content of the blood did not change. 
That a high fat meal does not increase the cholesterol in the blood 
in pernicious anemia. has been shown by Broun^® who examined 4 
patients at frequent intervals during eight hours after a high fat 
meal. 
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Very few facts are available to adequately explain the low values 
of cholesterol in pernicious anemia and the sudden change at the 
onset of remission. The blood volume in pernicious anemia is 
usually reduced®” while the plasma volume remains essentially 
normal. Wesselow'*” observed that the absolute plasma volume 
showed a considerable degree of constancy during the progress of 
treatment with liver, with a slight tendency to fall during the later 
stages of improvement. 

In most cases of pernicious anemia, digestive disturbances are 
present. Nevertheless, Kahn and Barsky®^ and Gibson and 
Howard^® found a normal fat content of the stools. Cornell®^ came 
to the conclusion that there is no evidence of abnormal metabolism 
of simple fats and a satisfactory usage of fat although there is a 
tendency to overstorage and pathologic infiltration by fat in active 
tissues. The relation of frequent and loose stools to the cholesterol 
content of the blood has been investigated by Schnabel.®® In 3 
cases given no other diagnosis than diarrhea he found high normal 
values, while patients with achylia gastrica had cholesterol within 
normal limits. 

However, in pernicious anemia Reicher®® found an increase of 
cholesterol in the stools. In a patient with pernicious anemia in a 
four-day control period a daily average of 0.6333 'gm. of cholesterol 
was excreted, while after a daily addition of 3 gm. of cholesterol to 
the diet in an eight-day period, only an average of 0.5484 gm. was 
excreted, indicating a retention. In this connection, it is of interest 
to note that Reicher reported improvement in pernicious anemia 
after administration of cholesterol. In a control patient with mitral 
insufficiency, the daily average during a control period was 0.2908 
gm., while the addition of 3 gm. of cholesterol increased the average 
daily output over a four-day period to 2.0766 gm. 

In cholesterol-balance experiments on 3 pernicious anemia 
patients, Beumer®^ found a negative balance in each case of- 0.025, 
0.119, and 0.207 gm. respectively. A healthy person showed a 
negative cholesterol balance over a ten-day period of 0.081 gm. 
Normally a negative balance of cholesterol is present in man, but 
no conclusion can be drawn from the above results in pernicious 
anemia as no data are given to indicate the condition of the patients, 
except that they were “at a standstill showing no progress.’’ This 
is realized by Beumer, who states that the remission, crisis or a 
stationary condition may influence cholesterol metabolism. On the 
other hand, in nephrosis, Beumer®^ demonstrated a retention. This 
is of interest as in nephrosis the cholesterol in the blood is increased. 

L-oss of cholesterol in the stools has been reported by Rosenbloom 
and McKeh^®® in a patient with hemolytic icterus. A diet con- 
taining 5.22 gm. of cholesterol, determined by the method of 
Windaus, was given. The cholesterol obtained in the feces was 
12.27 gm., giving a negative balance of 7.05 gm. 
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Barat®® demonstrated in 5 cases of pernicious anemia that the 
cholesterol in the bile -was greatly increased. Rosenthab^ explains 
the decrease of cholesterol in the blood in hemolytic jaundice and 
pernicious anemia as probably due to the loss of cholesterol through 
the bile. As a rule, blood cholesterol in hemolytic jaundice is low. 

Very few data are available on the blood lecithin of pernicious 
anemia. Beumer and Burger, in 1913, found low values. Bloor 
and MacPhersorf® in 7 pernicious anemia patients found values for 
lecithin at -the lower normal limit or below normal. In the plasma 
of 3 cases in which the number of corpuscles was low, there were 
constantly low values for lecithin, while in a fatal case the lecithin 
increased, in the plasma as the number of corpuscles diminished. 
The same was observed in one case in this series. FeigP® reported 
a study of 17 cases of pernicious anemia patients with determina- 
tions of the fatty acids, lecithin and cholesterol in the blood plasma. 
Twenty-four determinations are recorded. Low lecithin values 
were found in 7 patients and above normal in one. The rest were 
within normal limits. In the patient, with high lecithin values, 
the cholesterol and fatty acids were also high with a red blood cell 
count of 400,000 per c.mm., and 10 per cent hemoglobin. In all the 
cases with low lecithin values the cholesterol was correspondingly 
decreased, although a normal amount of lecithin was present with 
subnormal cholesterol in one case. The fatty acids were increased 
in 10 patients, below normal in 2, and normal in 5. No correlation 
could be established between the level of the erythrocytes and hemo- 
globin on the one hand and the lipoids on the other. The 3 patients 
with the lowest red blood cell counts showed fatty acids below nor- 
mal, normal and above normal. Bloor and MacPherson®® could 
not verify the abnormally high figures for fat in the blood of per- 
nicious anemia patients reported by- King.®® They found the fatty 
acids to be within normal limits while total fat was increased. 
Marked abnormalities were found mainly in the plasma, the cor- 
puscles in anemia as in most other conditions tending to preserve 
a constant lipoid composition. The relationship of fatty acids, 
lecithin and cholesterol to each other in the plasma and corpuscles 
has been reviewed by Bloor.^® In lipemia®i the increase of choles- 
terol and lecithin follows rather closely the increase of fat, but the 
values of cholesterol and lecithin remain high after the fat has 
decreased to normal and falls to normal only after several days. 
This slower rate of removal of lecithin and cholesterol as compared 
with fats points to a different mechanism for the removal of the 
two groups of lipoids. 

In the present study the lecithin phosphorus followed the choles- 
terol closely in many instances, being low in the relapse of pernicious 
anemia and increasing suddenly at the onset of remission. In 
other cases the lecithin was within normal limits when low choles- 
terol values were found. In all oases no signfficant change was 
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observed in the fatty acids, the same fluctuations being observed 
both before and during and while in remission. The sudden rise 
in the lecithin, before any appreciable increase of red blood cells 
makes one question in how far the number of red blood cells in the 
peripheral blood regulates the level of the lecithin phosphorus in the 
plasma. 

A few suggestive reports on the relation of the lipoids to cell 
proliferation ought to be cited. Cholesterol es been claimed 
as an agent that can increase the growth of cells while lecithin 
retards growth of carcinoma cells. On tlie other hand, biasing®^ 
suggested the use of the phosphorus content of the erythrocytes as a 
criterion of the presence of newly formed red blood cells. A higher 
percentage would indicate a stimulation of the erythropoietic 
organs. Young red blood cells as well as immature white blood 
cells contain more phosphorus than mature cells.®®- ®® Bloor®^ 
found an increase of lipoid phosphorus in the young red blood cells 
of rabbits after bleeding, but whether this increase was characteristic 
of young erythrocytes or due to the lipemia he was not prepared 
to say. 

An interesting experiment has been reported by Sundstroem and 
■Bloor.®® In animals subjected to low barometric pressure experi-, 
mentally the lipoid phosphorus decreased on an average 13.2 per 
cent when compared with the constancy of the lipoid phosphorus 
in controls (average 1.6 per cent). These figures led the. authors 
to conclude that the decrease of the lipoid phosphorus is due to the 
low oxygen tension, as digestion and work were excluded. The 
enrichment of the circulating red blood cells' with lipoids, that 
would result in impoverishment of these substances in the plasma 
did not occur, as it was found that the greatest decrease in plasma 
lipoids was accompanied by a- proportional decrease of corpuscle 
lipoids. Simdstroem and Bloor thought that the phospholipoid 
was deposited in the hematopoietic organs, as elimination through 
the kidnej’^ was excluded, arid the plasma volume was concentrated 
rather than diluted. It has been shown that lecithin plays some 
role in erythropoiesis since the bone marrow contains comparatively 
large amounts and it is higher in the red marrow of the young than 
the aged.®® The enrichment of the erythropoietic organs with 
lipoid material, Sundstroem and Blood suggested might be the first 
phase of a stimulation of these organs resulting from a lowering 
of the atmospheric pressure. 

Some evidence tliat also cholesterol is retained and perhaps depos- 
ited in a hj’perplastic bone marrow lias been given by Rewald.'" 
He examined the femoral bone marrow for cholesterol in one case 
of pernicious anemia. He found the water content enormously 
increased and the dry substance correspondingly decreased, but in 
spite of this tlie cholesterol in the dried substance was not decreased 
constituting 0.9288 per cent as against 0.6550 per cent in a patient 
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who died from lysol poisoning. The possibility of the utilization 
of the lipoids in the formation of the enormous number of megalo- 
blasts in the bone marrow in pernicious anemia must be thought of. 
The extent of this new formation is realized when it is considered that 
the bone marrow, the full potential capacity of which is realized in 
pernicious anemia, is inferior in weight only to the skeleton, muscles 
and blood.'^^ For each gram of blood there is 0.55 gm. of bone 
marrow. 

The cholesterol and other lipoid content of various organs _m 
pernicious anemia has been reported increased by some '^2, -vvhile 
others have found decreased values.^^- 25- Piney^® states that in 
pernicious anemia the liberation of lipoids from the destruction of 
red blood cells is probably the direct cause of the intense fatty 
changes found in the liver, heart and other organs. He considers 
that the normal mechanism for storage of fat is stimulated. 

In a review ^2 of the relation of the reticuloendothelial system to 
cholesterol metabolism, it was found that hypocholesteremia can 
be produced by the stimulation of tliis system with colloidal sub- 
stances. Cornelp2 reflecting on the various data brought out by 
recent work suggests the possibility tliat in pernicious anemia the 
total hematological manifestation may result from abnormal cell 
metabolism on the part of the reticuloendothelial system. There 
is suggestive evidence that cholesterol excretion and perhaps also 
the deposit in the tissues are increased, and that both cholesterol 
and lecithin may participate in the formation of new red blood cells. 
Whether there is a decrease of the elimination of cholesterol through 
the bile and the feces at the onset of remission is unknown. There 
exist no data concerning the excretion and balance of cholesterol 
at this stage of the disease. 

The elucidation of what actually occurs in the patient with per- 
nicious anemia at the onset of remission and during its progress will 
bring forth valuable information not only as to the disease pernic- 
ious anemia but also as to the regulatory mechanism of cholesterol 
and lecithin within the body. 

Conclusions. 1. Cholesterol, lecithin phosphorus and fatty acids 
of the blood have been determined at frequent intervals in 26 cases 
of pernicious anemia, especially with reference to the remission. 
Eight early or doubtful cases of pernicious anemia and 2 normal 
adults have been studied in like manner. 

2. In pernicious anemia in relapse the cholesterol and lecithin 
phosphorus are low, while the fatty acids show variations appar- 
ently within normal limits. 

3. In tjrpical cases of pernicious anemia in marked relapse the 
cholesterol rises suddenly at the onset of the remission. The rise 
is concomitant with the response of the reticulocytes and as a rule 
is proportional to the intensity of the remission and of greater 
magnitude the lower the red blood cell count. 

voii. 179, Ko. 3.— MARCH, 1930 12 
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4. The increase of cholesterol occurs before there is a definite 
increase in the concentration of erytlirocytes and hemoglobin. It 
is independent of transfusion of blood and is called fortli by an 
adequate dose of potent material effective for pernicious anemia. 
The results are the same no matter whether tlie potent material is 
fed in the form of liver, kidney, liver extracts, or certain preparations 
of meat partially digested witli normal gastric juice. Thus the 
increase is associated with the induction of remission. 

5. In cases fed suboptimal amounts of potent material effective 
in pernicious anemia tlie cholesterol level showed wide fluctuations, 
but when addition of optimal amounts was made there occurred 
a prompt decrease in the fluctuations and such dosage then main- 
tained the cholesterol at a normal level. In abortive remissions 
there is a slight rise of cholesterol at the time of the incomplete 
response of the reticulocytes witli a return to the previous low level. 
To obtain a normal level of cholesterol a satisfactory tjqie of remis- 
sion is necessary. 

6. After the rise of cholesterol, the increase red blood cells is not 
followed by a proportional increase of cholesterol although in indi- 
vidual cases values above normal may be obtained. 

7. Infection, when delaying or causing an irregular remission, is 
reflected in an irregular response of tlie lipoids of the blood. 

8. The lecithin phosphorus as a rule follows the cholesterol, 
although exceptions occur. Occasionally normal values of lecithin 
are found with subnormal values of cholesterol or the lecithin 
phosphorus may rise somewhat more slowly. 

9. The fatty acids do not show any signiflcant variation during 
remission, the same fluctuations around a normal level being 
obtained before and after the onset of remission. 

10. In early or doubtful cases of pernicious anemia with a slight 
anemia, tlie level of cholesterol may be high or normal and occa- 
sionally somewhat lower than normal. 

11. In two healtliy men, studied over a considerable period, the 
addition of liver or liver extract to the diet did not influence the 
level of cholesterol, lecitliin phosphorus, fatty acids or number of 
erytlirocytes and reticulocji;es. 

12. It appears tliat the low cliolesterol and lecithin phosphorus 
content of the plasma in complete relapse of pernicious anemia is 
dependent on the disease process and tliat the establishment of a 
normal level of tlie lipoids is closely associated with the onset of 
remission or the change tliat occurs when the reticulocytes respoiul 
to therapy and when tliere is a decrease of bilirubin in tlie plasma 
and sudden improvement of tlie patient. The elucidation of the 
cause of tliese cliangcs will throw light on the regulatory mechanism 
of lecitliin and especially cliolesterol. 

13. The total inconsistency of tlie reports in the literature con- 
cerning the relation between the blood cholesterol in pernicious 
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anemia, and tlie concentration of the erythrocytes and hemoglobin, 
is explained by the results recorded. Normal or even high values 
may be present with severe anemia, provided remission has begun. 
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PAROXYSMAL VENTRICULAR TACHYCARDIA. 

By Maurice B. Strauss, M.D., 

BOSTON. 

(From the First Medical. Service and the Thorndike Memorial Laboratory of the 

Boston City Hospital.) 

Paroxysmal ventricular tachycardia has been described now for 
twenty years. Although case reports have been more frequent 
recently, only 65 undoubted cases could be found in the literature 
o tills time. It IS the purpose of this paper to summarize some of 
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the data of these cases and to add 2 cases, 1 studied with regard to 
the control of the rapid rate, the other exhibiting bidirectional 
electrocardiograms. 

Definition. Paroxysmal ventricular tachycardia can be recognized 
definitely only by means of the electrocardiograph, although certain 
clinical signs make the diagnosis probable. With the electrocardio- 
graph, several criteria, originally outlined by Robinson and Herr- 
mann, ^ are necessary for the diagnosis. There must be evidence 
that the impulses producing the tachycardia arise within the ven- 
tricles, in which case the form of the Q-R-S complexes will be 
distinctly’- abnormal. This abnormal form, however, cannot be 
taken as pathognomonic, as it occurs in cases of bundle-branch 
block and in cases of simple auricular tachycardia ('\^^lite and 
Stevens,- Lewis,^ JMarvin and White''). The identification of inde- 
pendent amicular waves, occurring at a slower rate than the ven- 
tricular waves, is in favor of a ventricular origin of the tachycardia. 
If in the interval between paroxy’sms the ventricular complexes are 
normal and there are isolated premature ventricular complexes of 
the same shape as those of the paroxy’sm, the diagnosis can be made 
certain. Additional evidence may be obtained by observing that 
the onset and offset of the tachycardia bear the same relation to the 
slow rate as do isolated premature systoles, and that there is a slight 
irregularity in the rapid rate, noted by Strong and Levine,® which 
is not to be found in other forms of paroxy’smal tachycardia. 

Experimental Ventricular Tachycardia. Lewis has produced par- 
oxysms of tachycardia of ventricular origin in both dogs and cats 
by the ligation of a coronary artery, particularly the right coronary-,® 
and with Le^-y has shovTi that the same effect may- be produced by’ 
the combination of intravenous adrenalin and the inhalation of 
varying tensions of chloroform vapor.'^ Rothberger and Winterberg 
have found that after sensitization of ventricular foci of impulse 
formation with barium chlorid, either direct stimulation of the 
accelerator nerves or adrenalin will produce a ventricular tachy-- 
cardia.® Gold was imalile to produce this irregularity’ by”^ the use of 
digitalis follov-ing ligation of a coronary’ artery’ in cats.'’ 

Clinical Ventricular Tachycardia. Since Lewis’ first 2 cases,'® G3 
additional cases have been described in the literature.' ’® Half 
that number of cases have also been recorded in which entirel.v 
adequate diagnostic criteria were not present, although many are 
probably- true cases of the arrhy-thmia.^-'o.n.H.n ,18,24,39-13 Clinical 
history- was available in 04 undoubted case.s, including the 2 cases 
presented below. 

Age Incidence. This is shown graphically- in Fig. 1. Sixty per 
cent of the cases occurred during the fifth and sixth decades, l-i 
per cent before this period and 2G per cent later in life. 

Sex Incidence. Forty-three, or slightly- over two-thirds of all the 
cases occurred in members of the male sex. 
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Morphologic Fathology. In 1 1 of tlie 64 cases there was no clinical 
or laboratory evidence of pathology other than the arrhythmia. ■> 
The remaining 53 cases all presented evidence of cardiac pathology : 

TiiJe o? heart disease. 

Cardiovascular-hypertensive disease 

Coronary disease 

Rheumatic heart disease 
Arteriosclerotic heart disease . 

Syphilitic heart disease .... 

Thyreotoxic heart disease . 

Type of heart disease not clear 

Functional Pathology. Heart failure, either of the congestive or 
anginal type, was present Avhen the tachycardia was first noted in 
45 instances. Am’icular fibrillation was present in 21 cases and 
auricular flutter in 2. 


Number of 
cases. 

. 16 
. 12 
. 8 
4 
4 
2 

! 7 



Fig. 1. Age incidence by decades of paroxysmal ventricular tachycardia. 

Digitalis had been administered before the onset of the tachy- 
cardia to 50 per cent of the cases, all in the group presenting definite 
cardiac disease. ^ In some cases the dosage was excessive, while in 
others it was entirely too small to produce any effect. In a number 
of cases the withdrawal of digitalis was followed by a cessation of 
the tachycardia, while its subsequent use resulted in a return of the 
rapid rate, indicating that in the presence of organic heart damage 
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this arrhythmia may be one of the toxic manifestations of digitalis 
administration. 

^Mien the electrocardiograms are of the usual tj^Dc (Fig. 3) 
most m'iters have considered that a single irritable ectopic ventricu- 
lar focus has been the mechanism responsible for the tachycardia. 
In 18 of the 64 cases bidirectional alternation of the complexes 
occmred^® -37 similar to that in the second lead of 
Fig. 2. Alternate blocking of the left and right branches of the 
conduction system, at first suggested as the mechanism of this 
condition, with a single focus of stimulus production, seems unlikely. 
Multiple foci of impulse formation or circus movements in the 
ventricle similar to those in the auricle in auricular fibrillation and 
flutter have been given most emphasis in the recent excellent dis- 
cussions of Palmer and Wliite^^ and Marvin.^^ 

Clinical Diagnosis. Suspicion of the presence of paroxj'^smal ven- 
tricular tachycardia must be aroused whenever a rapid, almost or 
completely regular, rate supervenes in a case of long-standing heart 
disease, particularly if large doses of digitalis have been used, or 
in a case of coronary occlusion. Levine and his co-workers^ 
have emphasized certain aids to bedside recognition. There is a 
slight irregularity, frequently noted in auscultation, which is found 
in tachycardia of ventricular origin, not to be foimd in other forms. 
At the same time the quality of the flrst heart sound may per- 
ceptibly vary in different cycles. Vagal stimulation and ocular 
pressure are never effective in terminating a paroxysm of ventricular 
tachycardia, tliereby offering a third differential measure. Positive 
diagnosis can only be made by the electrocardiograph. 

Treatment. Only one therapeutic measure has been successfully 
employed in terminating ventricular tachycardia— quinidin, usually 
used as tlie sulphate. Paroxj’^sms were controlled in all 16 cases in 
which it was employed Doses as high 
as 7.5 gm. a day have been utilized, while maintenance has been 
sometimes possible on as low as 0.2 gm. per day. Dosage must be 
adjusted to the individual case, repeating the administration in 
increasing amoimts every few hours, until the paroxj'sm is controlled 
or alarming symptoms appear. Although this may seem dangerous 
tlierapy, no bad effects have been recorded due to the drug in this 
condition, and in many cases in which the rapid rate was quickly 
producing myocardial exlaaustion, the use of it has been life-saving. 
It is interesting to note tliat in the older literature on quinidin m 
tlie treatment of amicular fibrillation, the possibility of ventricular 
tachycardia or fibrillation was mentioned. One such case exists in 
our records, in which the witlidrawal of quinidin resulted in a 
termination of the tachycardia. This paradoxical action has not 
been adequately explained. 

Prognosis. Of tlie 11 cases showing no pathology other than the 
arrhythmia, all were living at the time of publication of the reports, 



















Fig. 5. — Case 11. October 10. Quinidin, 1.6 gm. daily. Very slow fibrillation. 

No premature systoles. 



Fig. C. — Case II. Octol:>er 15. Quinidin, 2 gm. daily. Normal sinus rhj'thra. 
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indicating that in the absence of gross cardiac disease this type of 
paroxysmal tachycardia does not give a bad outlook. 

Of 50 cases with organic heart damage, 40 or foui’-fifths, were dead 
within three horn's to six months of the onset of the tachycardia, 
with an average of twenty-four days. Most of these received^ no 
specific treatment. Of the 16 cases receiving quinidin only 3 died. 

Report of Cases. Case I.— W. 0., a teamster, aged forty-nine years, 
was admitted June 12 with a complaint of shortness of breath. The past 
history was negative; venereal infection was denied. A wife and two 
children were alive and in good health.^ Nine weelcs prior to his admission 
he had experienced gripping sensations in his chest accompanied by a feeling 
of suffocation and shortness of breath. _ From the onset he had about one 
attack a day, sometimes associated with localized precordial pain, often 
brought on by exertion. He went to the outpatient department of pother 
institution where he was given intravenous and intramuscular injections 
following a blood test. Seven weeks from the onset orthopnea appeared, 
gradually becoming quite severe. 

On admission, he was somewhat dyspneic upright in bed. The right pupil 
was larger than the left and reacted sluggishly to fight. The carotids pul- 
sated markedly as did the left subclavian. There_ was no tracheal tug. 
The heart was markedly enlarged, 12 cm. to the left in the sixth interspace, 
with the retromanubrial dullness measuring 8.5 cm. The sounds were of 
poor quality, regular, rate 100. Systolic and diastolic murmurs could be 
heard a-^ the apex and a to-and-fro murmur at the base, loudest to the right 
of the sternum. The radial pulses were regular, pnchronous and equal. 
The blood pressure was 145 systolic and 55 diastolic. The liver edge was 
palpable 10 cm. below the coital margin. There was no fluid in the abdo- 
men, and slight pitting edema of both legs. The urine was negative and the 
blood Wassermann positive. The diagnosis of syphilitic heart disease, 
aortitis and dilatation of the aorta was supported by roentgenologic study. 

Tincture of digitalis was given by mouth, 16 cc. the first day and 4 cc. 
daily thereafter for one week. The patient seemed to be fairly comfortable 
in bed, vnth occasional attacks in which there was a sense of suffocation. 
However, ten days after the discontinuance of digitalis, a suggestive fluid 
wave appeared in the abdomen, and, digitalis was recommenced, 24 cc. of 
the tincture being administered during the next forty-eight hours. Follow- 
ing this, the pulse developed a rapid slight irregularity characteristic neither 
of auricular fibrillation or flutter. Electrocardiograms taken at once 
showed the rare form of ventricular tachycardia with bidirectional alterna- 
tion of the complexes seen in Fig. 2, and periods during which slow supra- 
ventricular beats were interrupted by numerous premature systoles of 
ventricular origin. Digitalis was omitted and no other medication em- 
ploj'-ed. Two days later the pulse was slow and the patient was free of 
sjmiptoms referable to the rapid rate. Four days after this sudden death 
occurred. 

Autopsy revealed an adherent pericardium, a normal myocardium and 
endocardium, and nonnal coronary arteries. There was tjq)ical syphilitic 
puckering, commencing in the midportion of the ascending arch of the aorta 
and two thin-walled saccular dilatations, each about 1.5 cm. in diameter 
were present. The liver and spleen showed passive congestion Other 
organs were not remarkable. 


Case II. G. H., a retired laborer, aged seventy-three years, was admitted 
beptember 16, complaining of shortness of breath and precordial pain 
1 he past Instory was negative for rheumatic and venereal infection. Three 
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children had died in infanc}'^; the fourth was adult, living in good health. 
During the ten months preceding admission, he had suffered from shortness 
of breath upon exertion and edema of the legs; this had become markedlj’’ 
exaggerated in the last two months and orthopnea had appeared. On the 
morning of admission he had had a ver}" severe attack of sharp, distinctlj' 
localized precordial pain. 

Examination showed a very serious^'' ill man, quite orthopneic, cyanosed, 
with distended, irregularly pulsating veins in the neck, fluid in both pleural 
cavities, ascites, a liver 4 cm. below the costal margin, and massive edema 
from the abdominal wall down. The pupils were verj' slightly irregular 
and reacted sluggishly to light. The heart was markedly enlarged, the 
retromanubrial dullness being 8 cm. and the apex in the fifth interspace 
about 12 cm. to the left of the midsternal line. At the apex a dull systolic 
murmur replaced the first sound and the second seemed distant. At the 
base the sounds were slightly clearer, with an accentuation of the second 
sound to the right of the sternum. The peripheral vessel walls were thick- 
ened and the fundal arteries 'vevy slightty tortuous. The pulse was totally 
irregular, with many feeble beats, and a deficit of 20 at the Avrist. The apex 
rate was always above 120. The brachial blood pressure was 160 mm. 
systolic for the aA'erage strong beats Avhich were noted, although manj’^ were 
lower. The blood Wassermann was negative. The urine showed a faint 
trace of albumin and no formed sediment. A teleoroentgenogram confii'med 
the size of the heart. The diagnosis was arteriosclerotic heart disease, 
auricular fibrillation, marked decompensation and questionable coronary 
occlusion. 

Digitalis, 1.1 gm., was given on admission and 1.6 gm. during the folloAAang 
four days. Alarkcd improvement occurred in the general condition of the 
patient, the pulse deficit disappeared and the rate fell to SO. Purine diu- 
retics were employed with moderate diuresis, but considerable edema per- 
sisted. A dailj’^ dose of 0.1 gm. of digitalis was instituted. On the fifth 
da}'' of this dosage, Chexme-Stokes respiration made its first appearance and 
the pulse rate showed an alternation between a rapid, perfectly regular rate 
of 140 and a slow, irregular bigemin 3 ^ Electrocardiograms taken at this 
time showed periods of ventricular tachycardia alternating vith a slow, 
irregular coupling, consisting of a supraventricular beat followed by a 
premature ventricular systole, this phase exactly as in digitalis intoxication 
(Fig. 3). Digitalis was discontinued. 

Clinically, there seemed to be a vague correlation between the Cheyne- 
Stokes respiration and the rate changes. Simultaneous pneumographic 
and electrocardiographic tracings indicated no definite relationship between 
cardiac and respiratory phases except that in general there Avere as many 
alternations betAveen tachycardia and coupling as there AA'ere botAveen ajAnea 
and dyspnea. 

Carbon dioxid inhalation AA'as giA^en to the patient later in the da}'' A\ith 
the production of deep, perfectly regular hyperpnea, but without any effect 
on the alternation of parox}'sms of tachycardia. Adrenalin (1 cc.) given 
subcutaneously produced no effect upon either the respiration or the pulse. 
Vagal and ocular pressure likeAA-ise proA'ed ineffectual. Since Gold and Otto 
had reported the almost complete disappearance of digitalis bigeminy under 
atro])in=* and Reznik and Lathrop had reported a case in AA’hich Cheyne- 
Stokes respiration produced an effect on the cardiac rhythm through the 
A’agus"' atropin was administered subcutaneously in dosage of 2.2 mg. No 
effect on either heart or respiration Avas produced in forty minutes AA’hen the 
dose AA'as rejAcated and obser\'ations continued. Although AA’ell-markcd 
sign.s of atropin effect AA-ere noted in dryness of the mouth and dilatation of 
the pupils, tlie electrocardiograms continued to shoAA- the same rhythmic 
changes. 
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After the paroxysms of ventricular tachycardia had persisted for ten days 
in spite of withdrawal of digitalis, the general condition of the patient i^as 
decidedly worse. Marked venous stasis was evident and edema was even 
greater than on admission. Quinidin therapy was decided upon and e 
sulphate administered by mouth. Under dosage of 0.8 gm. per day slow 
bigeminal rhythm became the dominant mechanism, with rare paroxysms 
of tachycardia. With a dose of 1.2 gm. daily the rhytlim changed to that of 
slow fibrillation with some premature ventricular systoles (Fig. 4) . Increas- 
ing the quinidin to 1.6 gm. per day produced the electrocardiogram shown 
in Fig. 5, suggestive of a very slow auricular fibrillation, and finally vdth a 
daily dose of 2 gm. normal sinus rhytlim was restored (Fig. 6)._ In spite of 
the slower regular rate and the absence of excessive venous stasis the patient 
failed to show any improvement and sank slowly into a stupor followed by 
exitus. Permission for autopsy could not be obtained.^ In this case the 
relationship of the paroxysms of tachycardia to the digitalis medication 
seems much more obscure than in the preceding case. Whether the earlier 
administration of quinidin might not have been of greater value cannot 
be said, but the ten days of tacbj^cardia had undoubtedly weakened what 
little cardiac reserve had been present at the onset. 


Summary. 1. Sixty-three eases of paroxysmal ventrieular tachy- 
cardia found in the literature and 2 of the writer’s here presented 
have been analyzed. 

- 2. No common single etiologic factor could be discovered, but 84 
per cent of the cases occurred in patients suffering from organic 
heart disease, and of these 60 per cent had been treated with digitalis 
prior to the onset of the tachycardia. 

3. In the absence of organic heart disease the prognosis of par- 
oxysmal ventricular tachycardia is good. 

4. Probable diagnosis may be made at the bedside in seriously 
ill patients, and quinidin therapy instituted, with uniform success 
in ending the tachycardia. 

Note.— I wish to express thanks to Dr. Soma Weiss for his guidance in the prepa- 
ration of this paper and to Dr. Ralph C. Larrabee for permission to use these cases. 
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THE USE OF BACTERIOPHAGE FILTRATES IN THE TREATMENT 
OF SUPPURATIVE CONDITIONS. 

(Repokt of 300 Cases.) 

By Thuemajj B. Rice, A.M., M.D., 

ASSOCIATE PROFESSOR OF BACTBRIOLOGT INDIANA UNIVERSITY SCHOOL OP MEDICINE, 

INDIANAPOLIS, IND. ^ 

An experience involving approximately 300 cases treated by the 
local application of bacteriophage filtrates to a wide variety of 
suppurative lesions permits one to make a number of observations 
concerning the typs of case suitable for such treatment, the best 
method of application, and the therapeutic results attained, wliich 
a smaller series would hardly justify. Many other cases in the care 
pt colleagues have been reported to me but not made the subject of 
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this report except in a few instances, when they were well-worked out. 
In the main, our results have been surprisingly’’ good. 

Most of the first 50 cases treated received active strains of 
bacteriophage as determined by tests in vitro against the autogenous 
cultures. In more recent work, we have wished to get the treatment 
out of the laboratory stage, and have for the most part used poly- 
valent stock preparations made by mixing various filtrates repre- 
senting several bacterial cultures (Staphylococcus and Bacillus coli), 
and as many homologous bacteriophage strains. The advantage of 
the stock preparation is obvious in that it is immediately available 
wdien needed, is much less expensive, and can be made in large 
amounts and kept rather indefinitely. Stock preparations have 
seemed to be just as good as those prepared for a specific case, except 
tliat they have not “hit” quite so certainly. ^^Tlen the stock prepara- 
tion has proved ineffective, we have tested it out against an auto- 
genous culture of the offending organism to determine whether or not 
it would cause lysis. In nearly every such case we have found that 
the stock preparation was not active or was very slightly so. If then 
an active bacteriophage strain from some other source could be found 
it was used, and if it was effective was then added to the stock pre- 
paration for future use. The sources of our bacteriophage strains 
have been a laboratory strain of great potency (the original Gratia 
strain) and other strains isolated by omselves from the pus of 
spontaneously healing lesions, or from the sewage of the city of 
Indianapolis. 

We shall not attempt to discuss in this paper the problem as to 
how the filtrate acts in achieving the results obtained, but wish to 
say that we appreciate the fact that there are other factors than the 
pure Tu'ort-d’HereUe phenomenon which may be involved. The 
filtrate which we have used has been a meat extract or meat infusion 
peptone broth, pH 7.6 to 7.8 when made, in which bacteria have 
grown for from two to twenty-four hours before being partly or 
completely lysed by the addition of active bacteriophage, and which 
has then, after twenty-four hours, been passed through a Seitz or a 
Berkefeld filter to sterilize and remove material in suspension. 

The results which we have seen may have been due to one or 
more of the follonfing theoretical possibilities: 

1. The action of the bacteriophage as a l.ytic agent capable of 
destrojdng the offending organisms in the manner described origin- 
ally by d’Herelle.^ 

2. An antivirus effect such as Besredka- has described. 

3. The effect of an extremely available antigen in the form of the 
dissolved bacterial bodies as suggested by Arnold and Weiss.^ 

4. The induction of the offending organism into an aviriilent phase 
as a result of the microbic dissociation enforced by the presence of 
the bacteriophage as pointed out by Hadley ,•* 
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5. The effect of the stimulation of the tissues by peptone broth as 
has been worked out by Triedlander and Tooney.® 

We have in mind merely to report a summary of results in certain 
groups of cases without attempting to say exactly which of the 
above possibilities is responsible except to say that the last, that of 
ffriedlander and Tooney, could not have been the sole cause of the 
marked improvement so often observed. 'We treated several cases 
with peptone broth and saw some improvement, as might be 
expected, but never observed striking effects. 

Boils and Carbuncles. Sixty-six cases treated, with excellent 
results in 55, intermediate results in 5, failure in 5, and no report in 1. 
At least 4 of the failures may probably be explained by the fact that 
the organism responsible (streptococcus in 2 and resistant staphylo- 
coccus in 2) was not susceptible to the bacteriophage strains at our 
disposal, as was determined by tests in vitro. In other cases with 
relatively unsatisfactory results the lesions were so deep that local 
application of the filtrate could not reach the site of the actual 
infection. Permission to inject was not granted. 

We have had 10 cases of generalized furunculosis of extreme grade 
—fifty to three hundred and fifty boils present simultaneously in 
each case— in children from five months to ten years of age. All of 
these have shown spectacular improvement immediately after the 
application of the bacteriophage. Most of these children were in 
bad condition when we began treatment— emaciated, badly nour- 
ished, running considerable temperature, extremely uncomfortable, 
and in several instances considered to be critically ill. The bacterio- 
phage was applied directly as a wet dressing, or in several instances 
injected directly into the lesions with a fine needle. In every case 
except one the child was markedly improved the following day, the 
temperature was lower, the pain and soreness less, the early boils 
tending to abort, the older ones moving rapidly toward liquefaction, 
and the child apparently turned toward recovery. 

Several carbuncles have been promptly helped in a striking way. 
Boils in the nose and external ear canal have usually been less pain- 
ful and have rapidly come to a head when treated with pledgets of 
absorbent cotton wet with the filtrate and changed every hour or so. 
Particularily desirable is the fact that these very painful and even 
dangerous boils may be treated effectively by this method without 
manipulation that may cause them to spread. Stye in a few cases 
has responded nicely. Several of our patients with boils have been 
diabetics, and have shown good results except that the lesions have 
possibly been a little slower to close. 

Patients with “crops” of boils have usually obtained relief from 
the effects of the particular lesions, but in only about half of the 
cases has the attack entirely stopped. Bacteriophage does not 
always immunize the individual against subsequent boils though it 
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has sometimes apparently done so. We have in mind perhaps a 
dozen indhiduals who have continued to have boils but have con- 
trolled them quite easily when they have appeared. 

Superficial or opened boils have simply been treated vdth a wet 
dressing of the filtrate; deep lesions have been injected, or treated 
vith a wet dressing after having had the skin broken with a needle or 
scalpel. In some cases we have applied the bacteriophage suspended 
in a 1 per cent agar jelly. In nearly all cases there has been a 
marked diminution in the pain and soreness, the necrotic core has 
liquefied rapidly and has easily come out leaving a clean crater 
which has healed in the minimum time. Frequentlj'^ the relief has 
been surprisingly prompt. Early boils have frequently been aborted. 
We ha^’e not injected bacteriophage into the arm as is advocated by 
Larkum® and many others; nor have we used the filtrate as one would 
use a vaccine as recommended by Arnold and Weiss.® 

A large number of workers have used Staphylococcus bacterio- 
phage in the treatment of boils and related lesions. Bruynoghe and 
Maisin^ seem to have been the first (1921) to report favorable results 
in furunculosis. Gratia,® the discoverer of the highly potent strain 
which bears his-name, reported soon after (1922) favorable results 
in a wide variety of staphylococcus conditions. Gougerot and 
PejTe,® in 1924, got favorable results in staphylococcus lesions. 
More recently Haudmoy, Camus and Dalsace,^° Hauduroy,” 
Rice,^® Grenet and Isaac-Georges,^® Larkum,® Lingeman^^ and others 
report favorably. 

Abscesses. Twenty-seven cases; 24 are reported as having shown 
excellent results, 1 intermediate, 1 no improvement, the primary 
condition having been hopeless and 1 no report. If the abscess had 
been opened as was usually the case, the phage was simply instilled 
or injected into the cavity by means that seemed appropriate at the 
time. We have commonly anchored a catheter in deep lesions and 
have then injected the filtrate vdth a glass sjo-inge into the open end 
of the tube. Recently we have injected the filtrate suspended in a 
1 per cent agar jelly when the cavity was in such position as to allow 
the liquid filtrate easily to leak out. Sueh an agar preparation 
readily passes through a sjTinge and has given particularly good 
results. The attendant should be warned not to be alarmed by the 
appearance of the agar as it may come from the abscess cavity. 

Many of the abscesses treated were of months’ duration, and a few 
had been draining for years. A sinus and abscess of seven years’ 
diuation having not once been closed in that time, healed completely 
in tlmee weeks and has since remained sound. A large chronic 
abscess at the site of a nephrectomj’^ operation done several years 
before was 6 inches deep and had a capacity of more than 100 cc. 
by accurate determination. The patient’s color was bad,^ he had 
considerable temperatiue, was badly emaciated, and otherMse in an 
unsatisfactory condition. After the injection of bacteriophage into 
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the cavity he showed prompt improvement, the wound closed 
completely, and he gained 22 pounds in an interval of five weeks. 

Particularly good results were obtained in these cases in which the 
abscess had not been opened when we first saw the patient. The 
filtrate was injected through a fine needle directly into the cavity , 
or into the badly inflamed tissues about it. The injection was 
repeated until the area became markedly fluctuant, and the soreness 
and signs of local inflammation had abated. AVhen this state had 
been reached, the abscess was opened with the smallest incision that 
would serve the purpose of draining the higlily fluid pus. ^ The 
lesions have then healed with the rapidity of a surgical incision. 
There may seem to be some objection (as judged by past standards) 
to the closed treatment of an abscess after it is evident that it con- 
tains fluid pus, but there can be no danger when the temperature 
and the signs of local reaction have abated as has been rather 
uniformly observed. The closed method has the advantage that 
secondary infection of the abscess is avoided, the smallest possible 
amount of bacteriophage need be used, and there is decreased danger 
of spreading the infection when the well-localized abscess is opened. 

Staphylococcus Cellulitis, In addition to the above cases of 
abscess, may be mentioned five others of Staphylococcus cellulitis of 
marked grade, which were all treated successfully with phage after 
other means had failed. All of these lesions were large, extremely 
painful, causing considerable temperature, and stubbornly refusing 
to localize and liquefy. Tlmee of the patients were considered by 
clinicians to be critically ill. Bacteriophage was injected in several 
places into the board-like tissues— usually about 0.5 cc. being used in 
each place. Needless to say this is a painful procedure, but may be 
relieved by the use of gas or other short anesthetic. The pain of 
injection, being due to increased tension, is, at the worst, of but a 
few minutes' duration, and is followed by marked relief. 

The rate at which these lesions came to suppuration, and later to 
healing, was uniformly surprising. In each instance, the patient 
rested well the following night after having had little rest for days 
or even as long as three weeks before. The following day considerable 
pus was present, but was not released until highly fluid and sharply 
locahzed. Studies by Nelson^s and by Smith^® have shown that 
bacteriophage filtrates have great power to promote phagocytosis of 
the^ homologous organism. Hadley^ points out in his splendid 
review of the literature on microbic dissociation that bacteriophage 
in one of the very best means of causing a culture of bacteria to turn 
“rough” and that when rough the organisms are much less patho- 
genic, and much^ more susceptible to phagocytosis. This doubtless 
explains the rapid suppuration and the prompt liquefaction of the 
necrotic material in the abscess cavity. IVe have commonly ob- 
served a marked increase in pus production on the day following the 
application of the phage. This is regarded by us as an omen of great 
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promise inasmuch as it means that the reagent is active against the 
particular lesion being treated. 

We have often been struck by the vividness of the description of 
the results of various experimenters, and imtil ve had had personal 
experience vere much inclined to be skeptical of them. We have, 
however, been able to verify these findings repeatedly. McKinley,^^ 
Hauduroy^®’^^ and others give glowing aceounts of the prompt relief 
of pain and rapid retinn of function. To be sure Besredka- describes 
exactly the same results following the use of his antivirus (filtrates 
of old staphylococcus cultures). Bazy^® ascribes the good results to 
the presence of the soluble products of the lysed bacteria, and doubts 
if the bacteriophage has much to do with it except to cause the lysis. 
Arnold and Weiss^ emphasize the importance of the highly available 
antigen that is produced by the solution of the bacterial substance. 

Staphylococcus Purulent Authritis. Four cases (nine different joints) ; 
excellent results in all. The phage was injected directly into the 
involved joint caxdty after pus-containing Staphylococcus aureus 
had been aspirated. In every joint there was improvement, and 
in nearly every one there was restoration of complete fimction 
(observation of Dr. Garceau, resident of Riley Memorial Hospital, 
Indiana University). One of the children died subsequently of 
another condition. At autopsy the tv'o shoulder-joints, both of 
which had been seriously involved, filled with pus and injected with 
bacteriophage, were found to be in normal condition and had given 
perfect function for weeks before the death occurred. 

Appendiceal Abscess. Seventeen cases; 14 excellent results, 2 
good and 1 failure. The failure was a child that was evidently 
moribund from advanced general peritonitis. Death occurred a few 
hours after the child was first seen by us. The phage was only put 
into the opening of the abscess since permission was not granted to 
inject it into the peritoneal cavity. In aU of these cases a mixed 
Bacillus coli-Staphylococcus bacteriophage was used. We re- 
peatedly saw rapid healing of the lesion even though the tissues were 
covered with fecal material from the bowel. One of these cases was 
described at a county medical meeting as being quite hopeless. 
Several members of the society agreed that the child would in all 
probability die in a few days. She was in coma-delirium, tempera- 
ture high, abscess very foul, and showing much fecal drainage. The 
day after phage was started she was definitely better for the first 
time, and continued rapidly to complete recovery. 

Peritonitis. Three cases, all desperate, have been treated, not 
counting the one mentioned just above. Two are now alive and 
well. The third died of acute heart failure several weeks after the 
height of the infection. This man seemed well along toward re- 
covery after a desperately stormy course, but was found at autopsy 
to have several deep abscesses which had not been found and treated 
antemortem. The filtrate (mixed coli-staph) in these cases was 
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instilled into the laparotomy wounds. It was,- of course, impossible 
to say how far it penetrated or how it acted in relation to the peri- 
toneum. All of these cases received every other good treatment that 
the staff could devise. We believe that bacteriophage was but 
one of half a dozen agents which helped in the results. Inasmuch as 
it was the only neio factor in the therapy, we feel that it was a distinct 
and valuable contribution. These patients- were extremely ill 
and it is likely that failure on the part of any one of the remedial 
measures woiffd have precipitated disaster. 

Puerperal Sepsis. Our one case was desperately ill when she was 
brought to the University Hospital. As a last resort the attending 
physician suggested injecting bacteriophage (coli-staph) directly 
into the cavity of the infected uterus through a sterile catheter. 
The condition of the patient seemed to justify this dangerous proce- 
dure. Injection was made several times dm-ing the next two days. 
The temperature fell rapidly beginning a few hours after phage was 
begun, and the clinical condition improved. Treatment of so 
unusual character seemed no longer indicated and the injections 
were discontinued. The patient recovered, but it was impossible 
to say whether phage was the real cause or may have been used 
coincidentally with spontaneous improvement. 

Fecal Fistulse. Four cases with infected fecal fistulse have been 
treated with cure in 2 and failure in 2. One of the later died of 
the primary condition before time enough had elapsed for the 
phage to have had a fair trial. The other was a cliild in a critical 
condition from tuberculous peritonitis with fecal fistula and 
marked secondary infection— usually considered to be a hopeless 
combination. 

One of our recoveries was probably our most striking case. A 
young woman had a condition diagnosed by many different physi- 
cians as tuberculous peritonitis with fecal fistula. The diagnosis was 
confirmed early in the course by a surgeon with the abdomen open. 
When first seen by us she had been ill for something over a year, 
and no one had given her the least hope of recovery. At the time 
she was running a temperature of 103° to 104° F., was comatose or 
in delirium all of the time, was extremely emaciated as a result of the 
infection and the inability to eat or retain food except in very small 
amounts. All of the bowel contents were coming from the fistula, 
which was evidently high. She was being given as many as three 
intravenous dextrose injections daily. About the opening of the 
fistula there was a deep ulcerated area about 5 inches in diameter, 
and undermined most of the way around as much as 3 inches. 
A wide variety of therapeutic agents had been used without success; 
she had grown progressively worse, and was to be sent home because 
nothing could be done. At this time we began instilling mixed 
bacteriophage (coli-staph) into the ulcer and fistula. In a week 
there was definite improvement as shown by lower temperatue, less 
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odoi’j and a better general appearance. After several months of 
practically constant improvement she went home well, weighing 
122 pounds (normal weight for one of her height, 119). Dining 
the next four months she did washing, ironing, cooking and cleaning 
for a family of eight, and has now for several months worked fifty- 
five to sixty hours a week in a laundry. When last seen the lesion 
was entirely closed, she weighed 142 pounds, and appeared to be in 
the best of health. 

Possibly this was not a case of tuberculous peritonitis though the 
diagnosis was made at the time of the abdominal operation, was 
repeatedlj’' confirmed, and never questioned until the patient was 
nearly well. Bacteriophage, of eourse, had no effect upon the tuber- 
culosis as such. The effect could only have been that of controlling 
the secondary infection— a most important matter in tuberculosis. 
If this was tuberculous peritonitis it was one of the extremely few 
who get well after the complieation of serious seeondary infection 
and fecal fistula has developed. 

Urinary Fistulse. Five eases; 2 excellent results, 2 that were good 
and 1 that was poor. In all of the cases the characteristic pus 
discharge was checked and the lesion beeame elean or relatively so. 

In 2 eases the tract became clean but would not close. It is likely 
that epithelium had gronm into the fistulous eanal maldng elosm-e 
impossible. The nature of the lesions made it difficult to destroy 
the epithelium. 

Cystitis. Three cases gave excellent results. The coli-staphy- 
loeoceus mixed phage was instilled into the bladder and retained as 
long as possible. We obtained no sucli spectaelilar results as are 
reported by Friseh,i® but were well pleased. Another ease not 
treated was of particular interest. A woman had been suffering 
from a severe cystitis, and a specimen of m-ine was sent to the 
laboratory for isolation of the causative organism and the prepara- 
tion of a specific phage against it. After three days the filtrate was 
ready, but was never used for the reason that the patient had sud- 
denly improved markedly. Another specimen of m'ine taken after 
the improvement was found to eontain a strong Ijdie agent against 
the organism isolated before. This woman had developed her oivn 
bacteriophage before we were able to get the laboratory strain ready 
for her. This ease illustrates the need of a stock preparation. 

Due probably to the fact that d’Herelle worked first with a related 
organism (Bacillus dysenterire) and that Bacillus coli itself is^ very 
easily lysed by strains that can be picked up nearly anj'Avere, infec- 
tions of the bladder and urinary tract by the coli organism have 
early and frequently attracted the efforts of investigators of the 
possibility of phage therapy. A number of workers have reported 
success, or have made interesting observations concerning tlie spon- 
taneous development of active Iiacteriophage strains in cases that 



rice; bacteriophage filtrates 


353 


were recovering from various infections of the urinary tract. Prom- 
inent among these may be mentioned Beckerich and Hauduroy,®® 
Larkum,2i Ravina,^^ Zdansky/^ Caldwell,^^ Dalsace,^^ Dutton/® 
Philibert/^ Winans.^® Cowie^® reports sterilization of the urinary 
tract when the phage was given subcutaneously, while most of the 
other investigators have used it by instillation into the urinary 
tract. Walker®® in a recent article shows that Bacillus coli phage is 
able to protect mice against large doses of Bacillus coli injected 
intraperitoneally. 

Infected Wounds. Forty-four cases; 40 excellent results, 3 good, 
no effect in 1. There was no apparent reason for failure in the 1 
case. The wound contained a staphylococcus which was susceptible 
to our phage, but it is possible that this was but a secondary invader, 
and that the real etiologic agent was something else. This was true 
of 2 other cases not counted above. In each of the latter there were 
multiple lesions not at all helped by the filtrate. One was found 
to be due to a yeast infection (monilia) and the other to broken down 
gummata. For obvious reasons, these 2 cases are not regarded as 
being suitable for phage therapy and were not counted in the 44 cases. 

Very commonly the wounds increased in their pus production for 
the first twenty-four to thirty-six hours after the first application, 
but after that they were cleaner, and rapidly developed a healthy 
granulation tissue. Some patients reported that the liquid caused 
an intense burning sensation lasting for a few minutes. After this 
period, however, it was quite soothing. Some found it soothing 
from the first. Both of these responses were found to presage a 
favorable result. When the patient experienced neither the bur nin g 
nor the soothing sensation, the result was likely to be slower or not 
so good. 

Probably as a result of the rapid healing usually observed we have 
in several instances found the scar remaining to be quite soft and 
pliable. 

Bed Sores. Twenty-one cases; excellent results in 15, good in 2, 
poor in 1, and in 3 the patient died of the primary condition before 
there had been time enough for a real trial of the phage. The 
failm-e was a boy with several large sores on his completely paralyzed 
legs. The same number of sores on his back did very much better. 
We are inclined to think that the failure to close was due to the fact 
that the tissues were unable to regenerate due to the trophic disturb- 
ances wliich were evidently present. The sores have remained 
clean or nearly so while the phage has been used. 

In reporting that 15 cases gave excellent results we do not mean 
that all were entuely healed. If the lesion became clean, was granu- 
lating, and starting to close in a badly debilitated patient, we have 
considered the result excellent. Phage can only control the infection 
with Bacillus coli and staphylococcus which is always present in 
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these bed sores. If the patient’s vitality is too low to fui'nish the 
actual healing, or if the condition which caused the sore in the first 
place still exists it is unreasonable to expect complete closure. 

Among our patients there were 3 with broken backs. The 
enormous sores so commonly seen in such cases were in an advanced 
condition, but all became clean and were closing when death 
occurred. In one there were multiple lesions varying from 1 to 5 
inches in diameter. Those under 2 inches were completely healed 
and there was a wide rim of new skin about the larger ones, when the 
patient died. A recent patient in his seventh decade has syphilis 
and arteriosclerosis of such grade that both legs were gangrenous 
(and later amputated below the knee) because of the failure of 
circulation. This man had two deep bed sores over the sacrum. 
Both became clean and closed completely though they were very 
slow at the end. The peripheral circulation in this man was so 
poor that a good result could hardly be expected. Another old 
man, aged sixty-nine years, had a large prostate, residual urine, 
cystitis, parauretlmal abscess, suprapubic cystotomy wound, septic 
temperature and two bed sores (one was 4 inches in diameter and the 
other 2 by 4 inches). We were given the case at the same time that 
his people were notified that he could live but a short time. He 
made a complete recovery, beginning to show improvement within 
twenty-four hours after the first application of the filtrate. A year 
later he came back to have the large prostate removed and the 
suprapubic opening closed. At this time he was found to be in good 
physical condition, and the scars where the two bed sores had been 
could hardly be distinguished from the neighboring skin. 

All of our patients vuth bed sores were, of course, given the very 
best general treatment available, but no other medication was used 
on the sores except that in a few instances Balsam of Peru was used 
after the sore was clean— and if the proliferation of epithelium 
seemed in need of stimulation. In several instances we saw the 
wound healing in a satisfactory way while the general condition of 
the patient was getting worse. In practically every case phage has 
checked the offensive odor that makes bed sores such a trial to the 
family and the nursing staff. This is an achievement of considerable 
value even if nothing else comes of the treatment. One patient 
djdng of tuberculous meningitis had four enormous bed sores. The 
two worst ones were treated with phage, the other two according to 
the hospital routine. A week later the man died, and it was found 
that the two sores treated with phage were decidedly cleaner and 
healthier in appearance. This is not in accord with the usual tlieory 
that phage spreads rapidly to remote parts. 

Leg Ulcers. Three cases; 2 excellent results and 1 good result. 
Two of these cases had been put to bed, and it is not impo.ssibIc 
that this is the cause of the good result. In both cases, however, 
they had already had bed rest, and the patients were sure that the 
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improvement was more marked after the filtrate was used. As in 
the case of bed sores, the phage can do no more than help control 
the infection that is present. Obviously it cannot correct vaso- 
motor or trophic nerve disturbances. Bizard, Marceau and Bosen- 
thapi report successful treatment of ulcers of the leg with phage. 

Perineal Lacerations. Ten cases; results excellent in all. The 
phage was used as a prophylactic in cases that were handled in the 
most carefully aseptic manner. The lacerations were repaired in the 
usual way, and then bacteriophage was allowed to run over the 
stitches, being applied three times a day as a rule. In all there was 
rapid healing without pus or evidence of inflammation. Probably 
all would have done well without phage, but it seemed as if these 
cases did particularly well (opinion of Dr. Bedwell, resident of 
Coleman Hospital). Three of the patients had third-degree tears 
(involving the rectum) and were certainly contaminated. One of 
these women had a normal bowel movement without aid on the 
eighth day and went home on the ninth. 

Osteomyelitis. Eleven cases; 4 excellent results, 3 fair, and 4 no 
effect. Our general impression is that in osteomyelitis the value of 
phage is less than would be indicated by these figures. If there is 
dead bone in the lesion it has apparently little or no value. When 
all necrotic bone has been removed, we have obtained good results, 
but under such circumstances the result may have been good without 
phage. In this connection it is interesting to note that Albee®^ has 
a theory that the efficacy of the Orr closed treatment for osteomyeli- 
tis is merely a means of causing the patient to develop his own 
bacteriophage. If this view is correct it should be possible to fin d 
the active phage in pus from such lesions when the case is removed. 
We-flrn at nrpspnt test.inp^ this point in a. Rpripq nf pagpg Luf nnQ Tirxj- 
ready to report. 

Infected Tuberculous Lesions of Bone. Two cases were attempted; 
both were failures. It was hoped that we might be able to control 
the secondary infection and in that case the bone might be able to 
overcome the tuberculous process. Both were treated for several 
weeks with no evident improvement. It is likely that there was 
dead bone in each. 

Mastoidectomy Wounds and Running Ears. Nine cases; 6 excellent 
results, 2 good and 1 failure. If there is dead bone in the mastoid 
region, failure may be expected. Several of these cases had been 
running for years, and were dry and odorless for the first time in 
months within a week or ten days after phage was used. We were 
not able to ascertain whether the condition returned at a later date 
in these cases. 

Sinusitis. It is almost impossible to estimate the results in these 
cases inasmuch, as we mostly had to depend upon the patient’s 
description of his feelings. In several instances we have felt that 
our friends were trying to please us by reporting that they thought 
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tliey were “some better.” Since the tendency of an acute attack is 
to improve, it is likely that some of om- “cures” were spontaneous. 
Furthermore, a considerable number of om’ cases treated for this 
condition have not returned to report or to continue treatment. A 
few have had surgical conditions in the nose that would make any 
sort of medical treatment futile. 

We have, however, had some results that were decidedly gratify- 
ing, and are responsible for om intention to continue the work fur- 
ther. A prominent physician who has had serious sinus trouble for 
years reports that he is much pleased with results in his own case, 
and is emphatic in his insistence that we continue. Inasmuch as he 
has had a static condition for a long time and is well informed on the 
subject, we are inclined to give ear to his opinion. A few cases 
have had Roentgen raj'’ examinations before and after, which seem 
to show improvement. Two very bad cases have been able to 
remain during the winter in om irritating climate, while heretofore 
they had found it necessary to go to the southwest dming that 
season. In all we have had 15 cases that have given the phage a 
fan’ trial. In 7 we have thought the results excellent; in 4 good; 
and in 4 there have been failure. If every case seen were reported, 
the number of failmes would be greater, but we have only counted 
such cases as continued the treatment long enough to make it 
reasonable to expeet something. 

The difficulties are several in this work. In the first place, it is 
hard to know with certainty that one has the right organism; the 
filtrate is hard to apply; and finally it is sometimes impossible to 
evaluate the results with accuraey. Most of the cases have been 
treated with phage developed from autogenous cultmes. Several 
patients have found the filtrate quite irritating, but this is not 
unlikely, partly or entirely, due to a lack of isotonicity— a point to 
be corrected in the futme. We have a rumor that a patient using a 
stock preparation, not under our supervision, had an allergic reac- 
tion of acute natme after dropping the filtrate into his nose. 

There is much to be done in conneetion with the use of bacterio- 
phage in the treatment of sinus infections, but we liave seen results 
sufficient to encomage us to go ahead with it. Schumm and Cook“ 
report negative results in the main, but there is some reason to 
criticize their methods. Hayes^^ reports that he has had good results 
with the use of Besredka’s antivirus in sinus infeetions. He used it 
in essentially the same way that we have used our filtrates. It is 
not impossible that our results have been due to the antivirus- ac- 
tion, or it may be that Hayes had a spontaneously developed phage 
in his old broth cultures. It is unnecessary to remind the reader 
that a reagent that would really cure even a small percentage of 
cluonic sinuses would be a great success. 

Staphylococcus Septicemia. Two cases. In each case the pa- 
tient died, as was to have been expected after the blood had been 
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found repeatedly positive for stapliylocpccus. One of the cases 
was moribund when we began, the other lived for weeks longer than 
was expected, and it was thought that this may have been due to 
the effect of the phage. The filtrate was not inj ected intravenously 
in either case as we were afraid of the effects of the peptone broth. 
Open lesions in the cases were treated and subcutaneous injections 
were made. Dutton^® reports that he has seen several recoveries 
believed due to phage. 

Impetigo. Three cases treated and all did well. One bad case 
served as a control. One side was treated with phage and the 
other with ammoniated mercury ointment. Both sides were kept 
clean in the same manner. The phage side did considerably better. 

There are those who believe that the initial etiologic agent in 
impetigo is a streptococcus, but even so staphylococcus is practically 
always found as a secondary invader. Staphylococcus phage was 
used in ail of our cases. 

Acne. Thirty-five cases; 13 excellent results, 8 fair, 7 no effect, 
7 did not return. In the main we have had excellent results in the 
severe cases with much pus in the skin; fair results in the moderate 
cases; and no good effect in mild cases. Unfortunately for our 
purpose it seems that every one who cares enough to come to us for 
treatment, seems to think his or her case is one of unusual severity. 
We now refuse treatment in any but markedly pustular cases. 
Several young people vdth badly involved faces are now entirely 
free except possibly for the scars. The pimples become less sore 
and red, and the face less indurated. In half a dozen cases we have 
been able to get large amounts of pus from a face that two or three 
days before was indurated, red and sore. In such instances there 
was prompt relief. Commonly we have found the skin of our acne 
cases to be very oily, and after the inflammation has been relieved 
have recommended Roentgen ray treatments for the condition in 
the hope that this would prevent recurrence. 

In treating acne we have had the patient wash the face with hot 
water and rather strong soap twice a day. He has then been im 
structed to open pustules and press out the contents, later wiping 
the face thoroughly with an alcohol sponge. I¥hen the face was dry 
the phage (Staphylococcus aureus and albus) suspended in a 1 per 
cent agar jelly was rubbed into the skin and allowed to remain. 
It soon disappeared leaving nothing to indicate its presence. Treat- 
ment for acne has by no means been a complete success, but we are 
reminded that no other treatment is such by a very great deal. 
Most of our cases had “tried everything” before we saw them. A 
medical student with 30 to 40 ugly pustules all of the time showed 
prompt improvement, and was entuely well in about a month. He 
now has an unusually clear skin. No attempt to find a phage 
active against Bacillus acne has been made inasmuch as we have 
believed that it was of no real consequence in the causation of the 
condition. 
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Streptococcus Infections. No attempt has been made by us, as 
yet, to develop a Streptococcus phage, but in 5 or 6 cases we have 
begun treatment under the impression that we were dealing with a 
staphylococcus and have had a good result, later to find that strep- 
tococcus was at fault. In at least three of these the phage used was 
found to be active against the organism. In all the streptococcus 
was nonhemohi;ic, and the lesion well localized. In 2 cases of acute 
streptococcus boils, the Staphylococcus bacteriophage was of no 
avail. Some of our strains of bacteriophage have been found to be 
active against certain cultures of streptococcus and pneumococcus 
in vitro. Other investigators have reported good results from the 
use of Staphylococcus bacteriophage in streptococcus infections as 
may be mentioned, Dutton®^ and Hadlej’^ who refers to the opinion 
of Larkum and of Pryor. Dutton®® reports good results with the 
use of what may be a Streptococcus bacteriophage but is not 
typical. The great number of strains of streptococcus makes the 
problem one of particular difficulty. 

General Discussion. In our opinion bacteriophage therapy is a 
distinct and valuable contribution to the armamentarium of the 
physician and surgeon for the treatment of suppurative lesions. 
It is not a cure-all by any means and the note of warning sounded 
by the editorial®' in the Journal of the American Medical Association 
is well taken. 

In suitable tj^ies of infections it may be expected to do certain 
things which in our opinion cannot be so well done by anj’’ other 
known remedy. Experience is necessary, of course, in applying 
it so as to get the best results without waste; in knowing when to 
apply it; and in evaluating the results. Particular!}’’ is it important 
that the physician and the patient be warned that the first twenty- 
four to thirt}'-six hours may show a distinct increase in the amount 
of pus. This is a good sign. Dosage does not seem to be important 
except that enough must be used to give good contact with the 
reagent. As a rule we have used larger amounts than the practising 
physician would feel justified in using because of the expense. Fre- 
quent administrations or dressings with it have seemed to give the 
best results. 

We have been anxious to make the preparation available to the 
profession, knowing that it could be of little use if it must be pre- 
pared for each case separately. Most of the last 250 cases have been 
treated with a stock preparation, the greater part of which has been 
made under our direction by the Swan-Myers Company of Indianap- 
olis. This company has furnished, without charge, large amounts of 
the various preparations for the purpose of making a clinical te.st 
under conditions as nearly as possible like those in actual practice. 
The stock preparations have seemed to be just as good, except in a 
very few instances, as the phage prepared by the laboratory for a 
particular patient. 
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In tlie boginning of our clinical work we would accept for treat- 
ment only those cases that were considered by the staff or the 
physician-in-charge to be in a hopeless condition, and on which per- 
mission was granted to stop all other therapy . There are at present 
30 or 40 of these people alive and well. A considerable number of 
our patients are dead of their original condition though the lesion 
treated with phage was well at the time of death. A rather large 
percentage of our cases which turned out favorably were complicated 
by diabetes mellitus, syphilis, malnutrition, old age, inanition, 
arteriosclerosis, trophic nerve disturbances or other processes well 
known to retard healing. 

With the exception of the report of the allergic distress following 
instillation of the phage into the nose, the burning sensation which 
lasts for but a few minutes in some cases when put on raw wounds, 
and two or three moderate ehills within a few hours of the applica- 
tion, we have seen or heard of no bad results. A number of investi- 
gators have been afraid that there might be developed in the patient 
a strain of phage-resistant organisms which would be more patho- 
genic than the original. We have seen absolutely no evidence of 
such a phenomenon, and feel that when phage is applied locally 
there is no danger of such a result. 

Conclusions. 1. In about 90 per cent of cases we have had excel- 
lent results with the local application of bacteriophage ffltrates 
(Bacillus coli, and various strain of Staphylococcus aureus and 
albus) to suppurative lesions due to the homologous organisms. 

2. Our experience does not inform us as to the manner in which 
the reagent acts except that we see evidence of inereased phagocyto- 
sis and liquefaction. 

3. Stock preparations are apparently as good as those specially 
prepared except in a few cases. Stock preparations have the great 
advantage in that they are readily available at the time needed, 
and can be used at a distance from a bacteriophage laboratory. 

4. We have seen little or no evidence that the treatment of one 
lesion or the injection of the phage into an uninflamed area will 
influence a distant lesion except when there is actual contact with 
the reagent. We have, however, made very little attempt to study 
this relation. 

5. Dosage does not seem to be important, provided the filtrate is 
used in sufficient amount to give good eontact as a wet dressing. 

6. No bad results of importance have been observed. There has 
been no clinical evidence of the development of resistant strains that 
were more pathogenic than the original. 

7. Bacteriophage therapy should be regarded as an addition to 
the arruamentarium of the physician rather than as a substitute for 
something already used. 

S. Strong antiseptics have seemed to be contraindicated while 
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jihage was being used, but we have no experience to tell us that they 
would have altered the results. 

Note. — We must take this opportunity to express our thanks to the largo number 
of clinicians who have cooperated Math us and have made this v’ork possible. 
Particularlj' have wo to thank the staff of the Indiana University Hospitals for their 
interest and ad\ace. 

Readers interested in general discussions of bacteriophagy, and in complete bibliog- 
raphies arc referred to works by d^Herelle,^ and Hadlc 3 \^ 
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THREE METHODS OF OBTAINING INTESTINAL MATERIAL 
DIRECTLY FOR BACTERIOLOGIC EXAMINATION WITHODT 
THE POSSIBILITY OF CONTAMINATION FROM 
SURROUNDING SOURCES. 


By Moses Paulson, B.S., M.D., 

INSTRUCTOR IN CUINXCAU MEDICINE, THE JOHNS HOPKINS UNIVERSITY, 

BALTIMORE. 


(From the Departments of Medicine, Gastro-Intestinal Clinic, and Pathology and 
Bacteriology of the Johns Hopkins Hospital and University School of Medicine, 

Baltimore.) 

In the investigation of cei’tain phases of the bacterial flora of the 
human intestine in living subjects in health and in disease, we were 
impressed early by the difficulties encountered in securing contents, 
secretion or excretion from a definite source or location within, and 
directly from, the intestinal tract without contamination from con- 
tinuous and contiguous areas. The antomy of the intestine and our 
present nonoperative methods of exposure of the part desired for 
the obtaining of material are such that we do not believe that the 
probability of contamination from near and adjacent sources, has 
been overcome by present methods. 

In recent years the use of the proctoscope and sigmoidoscope 
has been extended from inspection and treatment of gross bowel 
lesions to their use in protozoah and bacteriologic investigations of 
the distal colon® because of the advantages of employing fresh mate- 
rial from direct sources. In the application of this method, as well 
as ill the securing of intestinal material through fistulous openings, 
sterile cotton swabs on long wooden applicators are usually employed. 
The difficulties encountered in their use in an attempt to secure 
uncontaminated material for bacteriologic examination are as 
follows : 

The size of the lumen of the distal intestine afforded by the intro- 
duction of a proctoscope or sigmoidoscope is limited. This makes it 
more often impossible to introduce and withdraw through the instru- 
ment without contamination from near and adjacent areas, an 
applicator of the type usually employed and mentioned above. 
Also, and again because of the relative smallness of the lumen, one 
often unavoidably touches with the applicator the distal portion of 
the proctoscope or sigmoidoscope whidi frequently contains, even 
in the presence of an apparently grossly clean intestine, some con- 
tent or secretion as a result of insertion, advancement and manipula- 
tion of the instrument in the intestine. 

In order to obviate these dangers of contamination, inherent in 
both the near and adjacent tissue of a restricted intestinal segment, 
as well as in the distal portion of the proctoscope or sigmoidoscope, 
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the following devices have been developed. These may be used 
separately or jointly depending on both the wishes of the worker 
and the case at hand. They enable one to secure a sufficient quan- 
tity- of intestinal material for bacteriologic study which we diink 
can be regarded as representing the true material from the source 
desired uncontaminated by material from surrounding areas. 

1. The first device consists of 7 to 8 mm. soft laboratory glass 
tubing in three lengths: S cm., 17 cm. and 30 cm. Permitting free 
motion within the glass tube is a cotton swab attached distally to 
the roughened end of a firm iron wire applicator of 16 gauge. The 
iron wire applicator is about 12 cm. longer than the length of the 
glass tubing which encloses it. The increase in length of the iron 
wire over that of the tubing is the length of that part of the applica- 
tor which extends proximally beyond the tubing. This extension 
is used for two purposes: (1) to make a small handle (Fig. 1), and 
(2) to permit projection of the applicator for about 8 cm. beyond 
the distal portion of the glass tube when the device is in use (Fig. 3). 


c 


-O 

fig . \ 



rio.Q 


- - -- Z — - O 

FI 0.3 


Fig. 1. — Shows one size of the type device used in the first and third methods 
completely assembled. After use, the device would appear as in Fig. 3 but without 
the distal cotton pledget. 

Fig. 2. — Shows the de\dce wrapped prior and subsequent to sterilization. 

Fig. 3. — Shows the de\dce in use: the projection of the swab beyond the glass 
tube which protects it from coining into contact \Nith the proctoscope or sigmoidecope, 
and from surrounding tissue and sources. 


In further preparation, a small pledget of raw cotton is placed at 
each of the tv’o ends of the glass tube so as to keep the applicator 
from slipping out at the distal end and to fix it to the tube at the 
proximal end. The device now being completely assembled (Fig. 1), 
next is. wrapped in paper save for the handle which projects beyond 
it (Fig. 2). It is sterilized, then, in the autoclave. These tubes may- 
be prepared in quantity- in the several sizes and used as desired. 

With tlie proctoscope or sigmoidoscope in place, and if necessary- 
held there witli the aid of an assistant, the paper covering now is 
removed from tlie sterilized device. Next the distal cotton pledget 
is withdrawn, the distal end of the device is passed quickly- tlirough 
a flame, and then tlie device is inserted througli the in.strument 
rindcr ihc direct vhion of the worker to a point directly- over, but 
not touching the area from wliich the material is desired. Still 



PAULSON: BACTERIOLOGIC EXAMINATION 


363 


under the vision of the worker, the applicator is pushed forward and 
the swab now is in contact with the sought for involvement; then, 
with the glass tube in its original position with relation to the 
involvement and instrument, the applicator is drawn back into it 
and only then is the entire device withdrawn from the proctoscope 
or sigmoidoscope. Care should be taken that the distal portion of 
the glass container should touch neither the intestine nor any of the 
contents. As soon as possible thereafter, and immediately sub- 
sequent to the flaming of the proximal end of the device, the mate- 
rial-containing swab is removed through the proximal portion of the 
glass tube so as not to touch the distal end again. ^ The swab is 
placed now either in a sterile test tube, or the appropriate media are 
directly inoculated. 

By means of this glass tube which encloses the iron wire applicator 
and cotton swab, the working area through the instrument and 
within the bowel is much reduced, thus protecting the swab from 
coming into contact with any of the region surrounding the point 
from which material is secured, and also from being contaminated 
by contact with any part of the proctoscope or sigmoidoscope. The 
17-cm. long tube is employed when the proctoscope is used; the 
30-cm. long tubing, when the sigmoidoscope is used. The 8-cm. 
length, for securing material directly from the intestine through a 
fistula, will be discussed later. 

2. The second procedure is one which permits the obtaining of 
contents, secretion or excretion for bacteriologic study, directly 
from the lower sigmoid through a sigmoidoscope, without contami- 
nation either by rectal contents or from other sources. It is a modi- 
fication of the method described by Andrews and myself for the 
detection of protozoa from sigmoid contents.’^ The method is as 
follows : 

The patient is placed in Haynes’ position, that is, the lower 
extremities remain on the table, while the trunk, flexed at the hips, 
is virtually at right angles to the lower extremities; the head rests 
on the forearms, which are flexed at the elbows and are supported 
by a footstool of convenient height. This position has been found 
preferable to the usual, well-known, knee-chest posture. In the 
Haynes’ position the viscera are, by force of gravity, moved out of 
the pelvis, up toward and, against the diaphragm. This reduces 
intrapelvic pressure and facilitates both instrumentation and the 
proper execution of this method. 

Next, the anus is cleansed, first with green soap and water, then 
with alcohol if desired, and finally with a 1 to 1000 solution of bi- 
chlorid of mercury. The right hand is now covered with a sterile 
glove, the first finger of which is inserted into the rectum so as to 
stretch the anal sphincter to render more easy the inserting of the 
sigmoidoscope, if for no other purpose. The sterile sigmoidoscope, 
covered with a sterile lubricant, next is inserted. The patient is 



364 


PAULSON; BACTERIOLOGIC EXAillNATION 


ordered to take neither purge nor enema prior to this examination, 
because we learned that any method which results in the thorough 
cleansing of the rectum will also result in a clean sigmoid with no 
gross material available for study at either point. If this is done, 
he usually appears with feces in the rectum. In order to pass from 
the rectum into the sigmoid so as to secure material from the latter 
point without contamination from the former source, the subsequent 
steps are pursued : 

With the instrument in the rectum near the feces encountered, 
the rectal content, diluted when necessary with sterile saline intro- 
duced into the sigmoidoscope through a sterile funnel placed in 
its proximal end, is drawn out through a sterile aspirator 35 cm. by 
S mm., by means of a suction apparatus. In this way the rectal 
feces is removed without affecting the material in the sigmoid. 
When the sigmoid is entered, the type applicator described above 
may be employed to secure through the sigmoidoscope the material 
desired without contamination from surrounding sources. 

Distally lighted instruments are to be used in the execution of 
methods 1 and 2. The proctoscope and sigmoidoscope used by us, 
each present a diameter of 16 mm., a diameter no greater than that 
of the average adult male index finger. An instrument, the diameter 
of which is as low as 12 to 13 mm., can be used in this work when 
necessary; however, the former size is to be preferred. 

3. The securing of material for bacteriologic study directly from 
the intestine through a fistula is accomplished by using the iron wire 
applicator enclosed in a glass tube 8 cms. long. In tliis case, the 
paper wrapper having been removed, the sterilized device is inserted, 
not necessarily completely, directly into the fistula. Excepting that 
the subsequent steps cannot be performed in their entirety under 
the direct vision of the worker, they are, however, identical with 
those described for INIethod 1. The use of this type applicator in 
an intestinal fistula presents the advantage of not only preventing 
the swab from touching the protruding mucosa or adjacent skin, 
but also keeps the swab from coming into contact with the mucosa 
of tlie intestine beyond the fistulous opening upon entry and with- 
drawal. The contraindications to the use of this device are a fistu- 
lous opening too small to permit its entry into the intestinal lumen, 
and many appendicostomies in which both the opening and appen- 
diceal lumen are too small. 
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INTESTINAL PERMEABILITY IN OBSTRUCTION OF THE COLON: 
AN EXPERIMENTAL STUDY.* 

By Siegfried F. Herrmann, 

TACOMA, WASHINGTON, 

AND 

George M. Higgins, Ph.D., 

DIVISION OF experimental SURGERY AND PATHOLOGY, THE MAYO FOUNDATION, 

ROCHESTER, MINNESOTA. 


Surgical experience has taught the wisdom of avoiding undue 
operative manipulation of the distended colon proximal to an 
obstructed area. It is said that mere handling of the obstructed 
bowel may cause peritonitis because of the greater permeability of 
the distended intestine. Our investigation was made to determine 
whether or not such increased permeability could be demonstrated 
experimentally. 

Early investigations of the permeability of the wall of the bowel 
for bacteria were concerned mostly with eultures taken from the 
peritoneal surface, and the blood, after obstruction had been pro- 
duced. Helmberger and Martina^ reviewed the literature up to 
1904. The results of cultures in cases of strangulated hernia and 
in animal experimentation were very contradictory. On the basis 
of their own observations on rabbits they concluded that the 
obstructed bowel is permeable for bacteria only in the presence of 
definite necrosis, and that the muscular layers offer more resistance 
to bacteria than the other layers. Gamier and Simon^ also found 
that positive results from culture of the blood in intestinal obstruc- 
tion depended on the presence of ulceration. In summarizing the 
literature up to 1923, Rost^ said that in experiments to determine the 
penetration of the intact intestinal wall by bacteria the organisms 
had been demonstrated only occasional!}^, and that it was necessary 
to injure the intestinal wall rather severely before positive results 
could be obtained from cultures made from the peritoneal surface. 
Clinical and necropsy observations, however, have been reported of 
peritonitis which probably arose tlirough penetration of diseased 
intestinal mucosa, such as occurs in severe enteritis. Aside from the 
question of bacterial penetration Brooks and his associates^ -have 
presented evidence to show that even the toxic element in the 
content of an obstructed loop is not absorbed unless some circulatory 
interference has injured the mucosa. Stone and Firor® reported 
experiments in which they concluded that the raised intraintestinal 
pressure in obstruction is the cause of abnormal absorption. They 
injected India ink into the normal small intestine, into the intestine 

^ Submitted for publication, May 17, 1929. 
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partially obstructed by a ligature, and into a loop completely 
occluded by a ligature at either end. Absorption did not take place 
under the first two conditions, but in the dogs with completely 
occluded loops the mesenteric Ijunph nodes were found to be black. 
These dogs, however, recovered because the ligature cut through. 
The injury, incident to this, rather than increased pressme during 
temporary complete obstruction might well be the cause of the 
abnormal penetration of the wall of the bowel. That intraintestinal 
pressure is definitely increased in obstruction has recently been 
shown experimentally by Owings, McIntosh, Stone and Weinberg.'^ 
Kagan® reviewed the literature on the absorption of dyes, such as 
trj-pan blue and lithium carmine, and performed experiments on 
mice. The general conclusion also appeared to be that absorption 
of such dyes was conditioned by injury to the mucosa. The most 
recently published review of the passage of bacteria through the wall 
of the intestine is that of Arnold.^ He emphasized the significance 
of the nature of the diet and the reaction of the intestinal content. 

In spite of contradictory results, one is impressed by the frequency 
with which the significance of injury to the mucosa is stressed by 
various investigators. Most of the foregoing investigations deal 
with absorption in the small intestine. Since om interest in the 
subject was aroused b^’^ the clinical problem of obstructing car- 
cinoma of the colon, our experiments were restricted to the colon. 
Because of the difficult}’’ of satisfactorily demonstrating the presence 
of bacterial cells in the tissues, we chose to use a fine suspension of 
graphite commercially kno’vm as "hydrokollag 300.” If penetra- 
tion of the mucosa and permeation of the wall of the bowel occur in 
obstruction, it should be readily possible to demonstrate the presence 
of these graphite particles locally and in remote organs; whereas the 
search for bacterial cells in stained sections is notoriously laborious 
and unsatisfactory. Previous attempts to solve the problem by 
bacterial cultures have not led to xmequivocal results, as we have 
indicated. Soluble dyes might well have a different mode of absorp- 
tion than bacterial cells. Insoluble particulate graphite, therefore, 
seemed to us the most suitable substance to employ for this study. ^ 

Method of Study. Nine dogs were used. Under ether anesthesia 
the colon was obstructed by means of a tape ligature about 15 cm. 
from the anus, care being taken not to crush the wall of the bowel by 
tjdng too tightly. Beginning on the day following operation approx- 
imately 50 cc. of the preparation of graphite was given by stomach 
tube on alternate days. The dogs were allowed their usual diet, 
but most of them failed to eat, vomited and gradually became 
emaciated and weak. Several recovered and were in good condition 
when killed. In these, there was practically no obstruction because 
of the fact that the ligature had cut through. One died sixteen 
days following operation apparently because of tlie obstruction. 
The other dogs were killed at intervals varvnng from five days to 




Fig. 1. — Section through a marked hemorrhagic area in the mucosa of the colon of a 
dog following obstruction ( X 75). 



I^G. 2. The distended colon of a dog, twenty-six days following experimental 
obstriiotion. Distention involves a portion of the ileum as well. The black areas 

should appear red. They are due to hemorrhage, not to graphite 






Fig. 3. — The surface of the mucosa of an obstructed colon of a dog, showng ulcer- 
ation and multiple lesions. Marked pigmentation over the surface is visible. Note 
ulcerations of the ileal mucosa along the ileocecal valve. 



Fig. 4. — Section tlirough the granulation tissue of an ulcer of the colon follouing 
experimental obstruction. Particulate graphite is diffusely scattered throughout 
(X 1100). 









Fig. 5. — Section through the liver of a dog whose colon was obstructed and ulcerated. 
Low-power view, shoving diffuse distribution of graphite (X 75). 



Fig. 6.— 


6. Section through the spleen of a dog with obstructed colon -wnth ulceration, 
varapmte may be observed in blood capillaries and in splenocytes ( X 450). 






Fig. 7. — Section through the parenchyma of the lung of dog in Fig. G. Free 
particulate graphite and large masses in phagocytic cells of the lung may be seen 
(X 450). 
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three weeks. The organs were carefully examined for gross evi- 
dence of the graphite in the tissues and sections of the colon, small 
intestine, mesenteric lymph nodes, liver, spleen, lung and 
muscle were taken for microscopic study. These tissues were fixed 
in formaldehyde and stained with hematoxylin and eosin.^ 

Results. In 6 dogs of our series the search for graphite in the 
tissues proved entirely negative. One of these was the dog which 
died. Cause for death, other than obstruction, could not be 
determined. The colon was markedly distended and was filled 
with graphite. Ulceration of the mucosa was not found, and 
particles of carbon did not appear anywhere in any of the tissue. 
In 2 of the 6 dogs there was practically no obstruction at necropsy 
two weeks after operation, because the ligature had cut through. 
Lesions were not found except the healed scar at the site of the 
ligature, and particles of graphite did not appear in the tissues. In 
the remaining 3 dogs there was obstruction; in one there was healed 
shallow ulceration of the colon with lymphocytic infiltration in the 
submucosa, but in none could the graphite be detected outside of the 
lumen of the bowel. In 3 dogs there was positive .evidence of 
absorption of the particulate graphite from the obstructed bowel. 
The necropsy data of these were as follows : 

One of the dogs was Idlled five days after operation because it 
appeared to be in poor physical condition on account of distemper. 
Gross evidence of graphite either in the mesenteric lymph nodes or 
in the subperitoneal regions was not present. The colon proximal 
to the ligature was distended to about five times the normal size 
and appeared dark blue, because of the graphite within it. After 
the colon was opened and washed, the mucosa appeared relatively 
clear. Several hemorrhagie areas were found on microscopic exam- 
ination to involve the mucosa and in some regions the muscularis 
mucosa as well (Fig. 1). Within these hemorrhagic areas were 
numerous particles of graphite both free and contained in large 
wandering macrophages. However, particles could not be found 
in the deeper tissues nor in the intact mucosa. In the liver, on the 
other hand, scattered black particles appeared, in the portal vessels, 
the sinusoidal spaces, and the central veins. Occasionally such 
particles could be seen in the Kupffer cells lining the sinusoids. 
Examination of sections of other organs was negative except for 
the bronchopneumonic changes of distemper. 

The second dog of the series was killed twenty-six days after 
operation. The animal had continued to lose weight following 
operation. The entire colon proximal to the ligature was mark- 
edly distended. The mucosa of this distended portion as well as 
two feet of terminal ileum was stained black. This color could be 
washed from the mucosa mth. considerable difficulty. Microscop- 
ically, it was evident, however, that the staining was due to particles 
of graphite enmeshed in the surface mucus without penetration of 



3G8 HERRMANN, HIGGINS : INTESTINAL PERMEABILITY 

the mucosa. A shallow irregular mucosal ulcer had developed in 
the dilated portion of the colon near the point of obstruction; but 
in this area the particles of graphite were also confined to the mucous 
deposits on the surface of the mucosa. Tfie stomach contained 
three superficial ulcers. All the mesenteric Ijrmph nodes were 
markedly enlarged, but they did not contain particulate graphite. 
In the liver scattered black particles could be found in the portal 
vessels and central veins, but they were far from numerous. Exam- 
ination of all microscopic sections of other organs Avas negative. 

In the third dog, killed twenty-seven days after operation, the 
entire colon, proximal to the ligature, and the terminal 6 inches of 
the ileum Avere tremendously distended, although the obstruction 
AA'as incomplete (Fig. 2). There were multiple hemorrhagic ulcers 
in the duodenum, and in the colon there were several shalloAA' 
irregular ulcerations of the mucosa surrounded by fibrin deposits. 
A ring of these ulcers Avas found just proximal to the ileocecal valve 
(Fig. .3). The under surface of the liA'^er presented a black discolora- 
tion suggesting the presence of the graphite, but there Avere no other 
gross evidences of absorbed material in any other organ. The 
mesenteric nodes Avere not stained, and the thoracic duct, exTiosed 
in the chest, was found to be translucent. Microscopically, sections 
through the ulcerations of the ileocecal area and colon shoAved 
granulation tissue AAdth polymorphonuclear and plasma-cell infiltra- 
tion. Particulate graphite, however, was enmeshed in the surface of 
the granulation tissue; but none could be identified in the deeper 
tissues (Fig. 4). Sections of the liA^er, on the other hand, shoAA’^ed 
marked cA'idence of the graphite. Numerous particles appeared, 
not only in the portal A’^essels and sinusoidal spaces, but in many 
of the Kupffer cells AA-hich were loaded with the particles (Fig. 5) ; 
the same Avas true in the spleen (Fig. 6). Black particles were 
abundant in blood spaces, reticulum cells and macrophages. In 
the lung such particles similarly occurred within pulmonary phago- 
cytes and in the parenchyma as well. These might be difficult to 
distinguish from the carbon particles of anthracosis; but they did 
not shoAv a characteristic distribution around the bronchioles (Fig. 
7). Results of the examination of sections of lymph nodes, heart 
muscle and kidneys Avere negatiA'e. 

Comment, ^^dien this iiiA'estigation Avas undertaken it Avas 
belicA'ed that the tissues of the wall of such an obstructed colon 
AA'ould become thoroughly permeated AAuth the particles of graphite. 
Such abnormal permeability AA'ould ofi’er an explanation for the 
incidence of peritonitis resulting from handling the boAA'cl and 
lightly injuring the serosa during operatiA^e procedure. Under the 
conditions of our experiments, hoAA'CA'er, no such penetration 
occurred. The only AA'ay in AA'hich abnormal permeability could be 
demonstrated in these experiments AA'as not as a diffuse permeation 
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of the wall of the bowel, but rather as a definite penetration of 
graphite into the blood vessels of the mucosa and subsequent distri- 
bution by the portal blood stream. The only conditions under 
which such vascular penetration occurs are obstruction, with injury 
to the mucosa. It appears as if the distending pressure in obstruc- 
tion actually forces the particles of graphite into the blood stream, 
but only in the presence of ulceration. Ulceration of the mucosa, 
without the added factor of marked obstruction, does not lead to 
this result. There must be obstructive pressure. These observa- 
tions do not detract from the value of the clinical experience men- 
tioned. It is highly possible, or indeed probable, that in the 
presence of an obstructing infected ulcer, malignant or otherwise, 
virulent bacteria actually do penetrate tlirough to the serosa. In 
the light of our experiments, however; it seems that such penetra- 
tion must be due to the invasive property of the living bacterial cell, 
and not to any abnormally increased permeability. Even in 
obstruction the intact mucosa offers a very effective barrier. 

One might speculate on the possible analogy which suggests . 
itself between the results of these experiments and the mechanism 
of metastasis to the liycr. It is an accepted fact that the prognosis 
in resection for carcinoma of the right side of the colon is better than 
for a similar condition in the sigmoid, although the growths in the 
right side are discovered relatively late and are often much larger at 
the time of operation. The difference is that obstruction occurs 
earlier on the left side. It is conceivable that in the presence of 
obstruction and ulceration, cancer cells might be pushed into the 
portal circulation in a manner similar to our graphite particles. 
Metastasis to the liver, therefore, would occur relatively earlier 
and more frequently when the lesion is in the left side of the colon. 
This mechanism is, of course, only one of many factors to be con- 
sidered. 

Conclusions. The general permeability of the wall of the colon 
to particulate graphite is not increased in obstruction under the 
condition of the experiments here reported. In the presence of 
injurj'^ to the mucosa and obstruction, however, particulate graphite 
may enter directly into the circulation and may be distributed by the 
portal blood stream. 
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INTESTINAL POLYPOSIS WITH AN INSTANCE OF MULTIPLE 
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ASSOCIATE SURGEON, 

AND 

David Perla, M.D., 

ASSOCIATE PATHOLOGIST. 

(From the Surgical Ser\dce and Laboratory Division of Montefiorc Hospital, New 

Y'ork City.) 


Benign tumors of the intestine may be classified according to 
their histologic structure. Since the wall of the intestine is com- 
posed of different tissues, such as glandular elements, areolar con- 
nective tissue, muscle, nerve and bloodvessels, benign tumors may 
be adenomata, including papillomata, fibromata, myomata, lipo- 
raata, angiomata and carcinoids, depending upon the site of origin. 
Dewis^ in summarizing 219 collected cases of benign tumors of 
the intestine, found about 60 per cent to be adenomata, 20 per 
cent lipomata, 18 per cent myomata and 2 per cent fibromata and 
hemangiomata. 

The term intestinal polyp is used morphologically in a general 
sense to mean any benign sessile or pedunculated growth that pro- 
jects into the lumen of the intestine. Any of the above-mentioned 
tumors that project into the lumen are therefore called polyps. 
Polj^is of the intestine may be either single or multiple. Single 
polyps may occur at any site along the intestinal tract. Adenoma- 
tous polyps are found most often in the large intestine, particularly 
in the rectum. Nonadenomatous poljTps, such as fibromata, myo- 
mata, lipomata and carcinoids occur most often in the small intes- 
tine, especially near the ileocecal junction. 

iSIultiple polyps may vary in number, from a few, scattered iso- 
lated poK^ps to a diffuse tj'pc, numbering many hundreds. The 
most frequent sites of multiple polyps arc the rectum, sigmoid, 
hepatic and sjilenic flexures of the colon. Most of the reported 
cases of multiple polyposis of the intestine were of the adenomatous 
type. Polyps of the adenomatous type may occur in large numbers 




Fig. 1.— Multiple fibromatous polyps in the rectum. (Case L) 



Fig. 2.— Section through a fibromatous polyp of the rectum. (Case I.) 





Fig. 3. — Section through a benign adenomatous polyp. (Case II.) 



Fig. 4. — Section through an ndonoinatous polyp undergoing malignant changes. 

(Case II.) 
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and in some cases the entire mucosa of the intestine, both small and 
large, from the pylorus to the anus is studded with countless numbers 
of tumors, varying in size from a pin-head_ to a hazel nut. ^ Two 
cases of nonadenomatous multiple polyposis are recorded in the 
literature; one, an instance of multiple lipomatosis and one of diffuse 
myomatosis. 

Reviews of the literature on the subject of intestinal polyps are 
given by Struthers,^ Doering,® Soper,^ Erdmann and Morris® and 
Saint.® 

Two instances of multiple polyposis are reported in this communi- 
cation. The first is a case of multiple fibromatous polyposis asso- 
ciated with ehronie uleerative intestinal tuberculosis. We have 
not been able to find reports of a similar case in the literature. 

Case Report. -Case I. — The patient, a middle-aged Russian salesman, 
was admitted to Montefiore Hospital complaining of_ attacks of diarrhea 
recurring at weekly intervals and a loss of 30 pounds in weight during the 
past two years. For . several months prior to admission he had had incon- 
tinence of stool, but had not complained of pain or tenesmus. Nine j'^ears 
prior to admission he had been informed that he had hemorrhoids. At that 
time a routine Roentgen ray film of his lungs showed a “healed” tuberculous 
focus in one lung. 

The patient was pale and emaciated. Evidence of bilateral pulmonary 
apical tuberculosis was found. On rectal examination, firm, polypoid 
masses were felt encroaching on the lumen of the rectum. An intestinal 
Roentgen ray series suggested the diagnosis of a generahzed tuberculous 
colitis with involvement of the small intestine and cecum. 

In view of the severe colonic symptoms with obstructive masses in the 
rectum, an ileostomy was performed by Dr. Gottesman. Pre-operative and 
postoperative transfusions were given. The patient ran a septic tempera- 
ture, had a foul-smelling rectal discharge, became intermittently irrational 
and died seventeen days after the operation. 

Laboratory Data: Marked anemia, red blood cells, 2,450,000; hemoglo- 
bin, 40 per cent. The blood Wassermann test was negative. The blood 
sugar and the blood-urea nitrogen were normal.- 

A Roentgen ray of the lungs showed tuberculous infiltrations in the left 
lung from the apex to the seventh rib, with evidence of a cavity, 1| inches in 
diameter, in the apical region. Posteriorly, infiltrations were present in the 
right lung from the ninth to the tenth rib. 

_ Antopsy revealed a chronic pulmonary tuberculosis with cavity forma- 
tion in the left upper lobe, extensive tuberculous ulcerations of the ileum 
and cecum, naultiple fibromatous polyps of the small and large intestines, 
chronic passive congestion of the liver, arteriolosclerosis of kidnej'^s, ileos- 
tomy, chronic maxillary sinusitis. 

Rectum (Fig. 1):_ On opening the rectum, a large number of prominent 
sessile polypoid bluish-black masses varying in size from 0.5 to 2.5 cm., were 
seen projecting above the level of the mucosa. These polypoid masses 
were quite firm in consistency. The intervening mucosa was grayish and 
fibrotic and only here and there a small island of normal appearing pink 
mucous membrane was seen. The cut surface of the polypoid masses was 
grayish-red, firm and extended to the submucosa. The entire wall of the 
rectum was markedly indurated and thickened. These masses extended 
as far up as the sigmoid. 

Cecum: Showed several small, blacldsh polyps, some of which were 
sessile and some of which were pedunculated. The mucous membrane 
about some of these polyps was extensivelj’’ ulcerated. 
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Ileum: From the ileocecal valve, extending for about 30 cm. the ileum 
was markedl}’’ indurated and thickened. The serosal surface showed numer- 
ous, partlj^ caseous tubercles of varying size. The peritoneum was markedly 
injected in this region. The mucosa presented a striking picture. It w^as 
greenish-black in color and some areas were a deep blue. There were many 
raised, indurated, firm, blue-black polj'^poid projections from the mucosa. 
The intervening and surrounding tissue showed extensive, crater-like ulcers 
sharpl}’’ defined. The mucous membrane between the ulcers was, in places, 
strikingly thickened and indurated. The remnants of the ileum and 
jejunum showed scattered, sharpty defined moderately large ulcerations. 
On the serosal surface beneath these ulcers were numerous tubercles. The 
mesenteric lymph nodes were large and on section densely fibrotic. 

Microscopic Examination. Ileum: A large portion of the surface 
mucosa is complete^'’ desquamated and covered with a zone of partly 
necrotic, partly caseous material. In the submucosa, the muscularis and 
serosa are scattered large tubercles with central caseation. 

A Rectal Polyp (Fig. 2) : The mucosa is stripped of its surface epithe- 
lium. There is a large nodule wliich protrudes above the line of the normal 
mucosa. The interstitial tissue of this nodule shows large areas of hemor- 
rhage and on the surface a wide zone of necrosis. The stroma of the polj'p 
consists of very highl}’- cellular tissue that is arranged in wdiorls and in 
irregular strands. The cells are fairly regular and spindle shaped. The 
submucosa is invaded by this stroma. VanGieson stain identified this 
cellular tissue as fibromatous. In many of the nodules and in the inter- 
vening connective tissue there is evidence of a sunple infiammator}’- reaction. 

Comment. It has long been observed that there is a close cor- 
relation between clironic irritation and the development of new 
growths in the intestinal tract. Rokitansky first called attention 
to the formation of epithelial hyperplasia in islands of mucous 
membrane in and about scars and cicatrices of healed intestinal 
ulcers. The association of other forms of chronic irritation with the 
appearance of new growths has been thoroughly established. Such 
irritants may be bacterial, chemical or parasitic. 

The coexistence of tuberculosis and new growths has been observed 
and the possible etiologic relationship has been suggested. It is 
well knovTi that in the fibrous scars of lungs in tuberculosis, there 
is often a hyperplasia of alveolar epithelium. Pathologists have 
noted the appearance of carcinomata in the walls of bronchiectatic 
tuberculous cavities. 

The tubercle bacillus produces a characteristic tissue reaction. 
Under certain circumstances it is conceivable that islands of epithe- 
lial or connective tissue may be stimulated to overgrowth. It is 
well known that the stroma of the granulation tissue of Hodgkin s 
disease, for example, may undergo fibromatous or sarcomatous 
change. In chronic hyperplastic tuberculosis of the intestine adeno- 
matous polyps are frequently observed, but they arc lirnited to 
areas of stricture formation. It is possible that in the instance 
reported in this paper the presence of the tuberculous infection 
played an etiological role in the formation of the new growths. 

The following instance is one of multiple adenomatous polyposis 
complicated by intussusception and malignant degeneration of the 
polyps. 
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Case II. — I. B., female, aged thirty-one years, admitted November 18, 
1926, for the past fifteen months has noticed mucous and bloody discharge 
from the rectum at irregular intervals. There were occasional attacks of 
pain in the left lower quadrant associated mth constipatmn, nausea a,nd 
vomiting, with radiation to the groin. For sixteen days prior to admission 
she had no bowel movement and complained of marked nausea and abdom- 

PltysicS*" examination revealed an acutely sick female, with marked dis- 
tention of the abdomen, and tympanites and diffuse tenderness over the 
whole abdomen. On rectal examination, a large pedunculated boggy naass 
was felt in the posterior wall of the rectum, just within the internal sphinc- 
ter. Proctoscopic examination showed an ulcerated tumor on the posterior 
wail of the rectum, extending upward. The upper hmit could not be deter- 
mined. Biopsy was reported adenocarcinoma. 

Laboratory Findings: Hemoglobin, 66 per cent ; red blood cells, 3,700,000 ; 
white blood cells, 30,000; polymorphonuclears, 89 per cent. Other labora- 
torj'^ data negative. 

Diagnosis: The pre-operative diagnosis was intestinal obstruction, 
secondary to adenocarcinoma of the rectum. 

Course: A laparotomy was performed (Dr. Gottesman). The entire 
gut, both small and large, was markedly distended. In the left lower 
abdomen was found an intussusception of the descending colon into the 
sigmoid and rectum. Attempts to reduce the intussusception were unsuc- 
cessful and simple cecostomy was done. 

The patient's condition improved and on Deceniber 4 the abdomen was 
opened, the outer wall of the intussusception was incised, the intussuscep- 
tion reduced and about 18 inches of the sigmoid was removed. The cut 
ends of the gut were brought into the abdominal wound. (Operation by 
Dr. Neuhof.) 

Pathologic Report: The specimen consists of two segments of colon: 

A. Measures 18 cm. long, 12 cm. wide. The wall is uniformly thickened. 
The mucous membrane is covered -with discrete and confluent soft, fleshy 
globular and flattened elevations varying from a fraction of a millimeter to 
several millimeters in diameter. The mucous membrane is everywhere intact 
except at near what appears to be the upper end, where there is an ulcera- 
tion of the mucous membrane approximately 3 cm. in diameter. The bor- 
ders of the ulcer are thin and sloping. The base is covered ndth a thin layer 
of mucous membrane or hemorrhagic granulation tissue. Along the cut 
surface of base of ulcer the muscle layer is distorted and replaced by fatty 
areolar tissue and dense fibrous tissue. At one place the margin of the ulcer 
is undermined. The base of the ulcer and the overlapping border at this 
point is covered with a necrotic yellowsh-white tissue. The muscle layer 
throughout is markedly thickened and edematous. (Its firmness suggests 
possible mahgnant infiltration.) The peritoneal layer is edematous, thick- 
ened and smooth except for small areas in which there are adherent fibrous 
tags — broken adhesions. 

B. Segment is 15 cm. long, about 10 cm. in circumference, one end of 
Avhich for a distance of 3 cm. resembles the other spechnen. Beyond this 
line there is a sudden increase in the thickness of the wall which is practically 
uniform and affects the remaining length of the specimen. At the junction 
of the thick and thin portions, there is no ulceration, the thicker margin 
IS uniforml}’’ smooth, the mucous membrane surface being continuous. 
There IS an area of ulceration approximately 3 cm. in diameter at about 
uie middle of the segment. The ulceration involves the muscle laj'^er. 
The remainder of the inner surface presents a roughened coarsely granu- 
lar appearance due to elevations similar to those in the other specimen 
and m addition is covered over large areas with an adherent thick yellowsh- 
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white membrane; the underlying muscle is similar to that in the other speci- 
men but in places somewhat thicker. The peritoneal surface is similar to 
that of segment A. / 

Microscopic examination shows in addition to a marked catarrhal reaction 
of the mucous membrane, edema of the submucosa and muscle layers and 
organizing fibrinopm-ulent exudate on the peritoneal surface. Small areas 
of mucous membrane are present in which the glands are markedly hyper- 
trophied and irregular, though the basement membrane is intact. These foci 
of irregular glandular hypertrophy occur on the tips of polypoid-hke thick- 
enings of the mucous membrane. In one area the muscle is seen to be 
invaded b}^ higlily irregular glandular structures. A diagnosis of early 
malignant transformation of multiple polyps with ulceration and chronic 
colitis was made (Figs. 3 and 4). 

Subsequent Course. On June 12, 1927, the cecostomy wound was closed 
(Dr. Gottesman) and on January 21, 1928, the double-barreled colostomy 
was closed (Dr. Neuhof). The patient has remained well to date and is 
entirely symptom free. 

Comment. In the preceding instance a long history of chronic 
ulceratis colitis preceded the appearance of multiple polyposis. 
It is possible that the long-standing chronic irritation was etiologic- 
ally related to the formation of the new growths. That intestinal 
adenomata undergo malignant degeneration is a well-loiown fact. 
Various observers estimate that about 40 to 50 per cent of adenomata 
of the intestine become malignant. Some feel that every case of 
intestinal carcinoma is preceded by a benign tumor. Mummery 
traces the various stages in the development of carcinoma from epi- 
thelial hj’perplasia to adenoma to carcinoma, all following the action 
of an irritant during a long period of time. 

Summary. Two cases of multiple polyposis of the intestine are 
reported. The first is an instance of multiple fibromata of the small 
and large intestine associated with chronic tuberculous enteritis. 
A relation between the clmonic irritation and the development of the 
poU^Ds is suggested. The second instance is one of multiple adeno- 
matous poljTDS of the intestine complicated by intussusception and 
malignant degeneration. These two instances again emphasize 
the etiologie role of chronic irritation in the formation of new growths. 
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THE INFLUENCE OF MAGNESIUM SULPHATE ON THE 

SECRETORY ACTIVITY OF THE DIGESTIVE GLANDS. 

I. On the Gastric, Intestinal and Pancreatic Secretions. 

By W. Horsley Gantt, M.D., 

JOHNS HOPKINS HOSPITAL, - 
BALTIMORE, 

AND 

George V. Volborth, M.D., 

LENINGRAD. 

(From -the Physiologic Laboratory of Professor Pavlov at the Military Medical 

Academy, Leningrad.) 

In our experiments with magnesium sulphate and the expulsion of 
bile into the duodenum we were unable to find references to the com- 
plete pharmacologic action of this salt on the gastrointestinal tract. 
The present treatise has to do with the action on the stomach, 
pancreatic and intestinal secretions, and in a second article we shall 
summarize our results with the influence of magnesium sulphate 
on the expulsion and secretion of bile. 

1. Stomach. In three dogs (“Frant,” “Snejok,” “Hiji”), having 
Pavlov stomach pouches,* we tried the effect of magnesium sulphate 
introduced through a gastric tube; and in a fourth dog (“Murzilka”) 
which had both the Pavlov pouch and a gastric fistula we poured the 
solution directly in through the cannula. The first three dogs had 
been living in the laboratory for one or more years in good health 
after the operation, and had been used for other chronic experiments. 

Tv^enty-five to 40 per cent aqueous solution was run in through 
the stomach tube in “Frant,” “Snejok” and “Riji” and allowed to 
remain. In none of them did we obtain a definite acid secretion. 
In “Frant” in practically every case there was always within a few 
minutes nausea and vomiting of a bile-tinged or even a more con- 
centrated biliary secretion mixed with the vomitus. The following 
is a typical protocol : 

table i.— effect of introduction of magnesium sulphate, 
“SNEJOK,” JUNE 17, 1925. 

12:15“- Experiment begim,, 

12:30 One drop from the little stomach (Pavlov pouch)* 

12:45“-One drop. 

12:46—50 cc. of 30 per cent magnesium sulphate solution introduced 
through the stomach tube. 

1:00—0.0 cc. from the little stomach. 

1:15—0.0 cc. 

1:30—0.0 cc. 

1:45 — 0.0 cc. 

* Por a complete description of^^the method of making the Pavlov miniature 
pouch, see Babkin (Die Aussere Sekretion dcr Verdauungsdrusen, Berlin, 
1928, p. 180). * 
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In control experiments with water introduced through the tube 
there was no vomiting and no acid secretion. 

TABLE II. — CONTROL EXPERIMENT. '^FRANT.” 

12:15 — Brought on the stand. 

12:30 — 0.4 cc. from the little stomach. 

12:45—0.3 cc. 

12:46 — 35 cc. of water introduced through the stomach tube. 

1:00—0.0 cc. 

1:15—0.1 cc. 

1:30—0.0 cc. 

1:45 — 0.3 cc. 

The results of eleven experiments in “Frant,” “Snejok” and 
“Riji” are given in Table III. 

TABLE III.— EFFECT OF MAGNESIUM SULPHATE ON GASTRIC SECRETION 
FROM THE PAVLOV POUCH. AVERAGE OF ELEVEN 
EXPERIMENTS. 



Before 

After 


magnesium 

magnesium 


sulphate, 

sulphate, 


cc. 

cc. 

First fifteen minutes 

. . . . 0.15 

0.16 

Second fifteen minutes . . . . 

. . . . 0.13 

0.14 

Tliird fifteen minutes .... 

. . . . 0.10 

0.21 

Fourth fifteen minutes . . . . 

. . . . 0.12 

0.10 

Total, one hour 

.... 0.50 

0.51 


In “Murzilka” 25 to 80 cc. of a 25 to 35 per cent solution was put 
in through the gastric fistula, with the dog on its back, allowed to 
remain in for five minutes, and then drained out while the dog was 
placed in the supports; in some cases it was allowed to remain in. 
The collection was made from the little stomach. 

TABLE IV. — “MURZILKA,” JULY S, 1927. LAST FEEDING YESTERDAY 

EVENING. 

15:05 — On stand; tube inserted; alkaline reaction; stomach washed %nth 
150 cc. distilled water; returned clear; no nausea. 

15:31 — Alkaline reaction. 

15:31-34 — 50 cc. of 30 per cent magnesium sulphate solution at room 
temperature introduced through the gastric fistula; 45 cc. 
was recovered; no retching, etc. 

15:36 — Alkaline reaction. 

From From 

large stomach. stomach pouch. 


15:46 .... 

12.0 cc.; strongly alkaline 

0.2 cc.; alkaline. 

16:01 .... 

0.0 cc.; alkaline 

0.1 cc.; alkaline. 

10:10 .... 

4.0 cc.; alkaline 

0.0 cc.; neutral. 

16:17 .... 

. 20 

drops bile-colorcd fluid 

16:18 .... 

2.0 cc.; saliva 


16:20 .... 

Acid. 

16:31 .... 

5.0 cc.; strongly alkaline 
(some bile) 

0.3 cc.; acid. 

10:40 .... 

0.5 cc.; alkaline 

0.3 cc.; acid. 

For one hour 

. 29.0 ec. 

1.5 cc. 
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The results of ten experiments in “Murzilka” are summarized in 
Table V. Collection was from the PavloA^ pouch. 

TABLE V.— INFLUENCE OF MAGNESIUM SULPHATE ON GASTRIC 

SECRETION. 

Average 6 experiments. Average 4 experiments. 

One hr. before M9SO4 . . 0.7 cc. 0.15 cc. 

Magnesium sulphate left Magnesium sulphate left 
in for five minutes in altogether. 

One hr. after M 9 SO 4 . . 1.7 cc. 0.44 cc. 

Total average ... 0.49 cc. 1,18 cc. 

2. The Local Action of Magnesium Sulphate on the Gastric Mucous 
Membrane. In two dogs, “Frant” and “Snejok,” we washed the 
little stomach for several minutes with a 15 to 30 per cent solution of 
magnesium sulphate and determined the rate of flow and the 
reaction before and afterward. In every one of these experiments 
except the first the reaction either continued to be alkaline or 
changed from acid to alkaline. 

TABLE VI. — “SNEJOK,” JANUARY 6 , 1926 . THE LOCAL ACTION OF 

MAGNESIUM SULPHATE (15 PER CENT SOLUTION) ON THE MUCOUS 
MEMBRANE OF THE STOMACH. 

11:40 — Dog brought on stand. 

13:00 — 1.2 cc. ; acid. 

. 13:15 — 0.2 cc.; acid. 

13 :15~20 50 cc. of 15 per cent magnesium sulphate solution run through the 
Pavlov pouch. 

13:20-22 — Allowed to drain off. 

13:22-28 — 0.5 cc., neutral, 

13:35 — 0.2 cc, neutral, 

13:50— 0.3 cc. 

14:05 — 0.0 cc.; mucous membrane is slightly alkaline. 

14:20 — 0.2 cc.; slightly alkaline. 

For eighty minutes before the experiments: 1.4 cc.; slightly acid. 

For sixty minutes after the magnesium sulphate: 1 cc.; slightly alkaline. 

In two other dogs (“Bertha” and “Murzilka”), we introduced the 
magnesium sulphate directly through the gastric fistula, into the 
main stomach, allowed it to remain five minutes, drained it off, and 
then observed the effect on both the large stomach and isolated 
pouch. The secretion was parallel in the two, that is, the change 
from acid to alkaline and vice versa occurred at about the same 
time. There was always an alkaline secretion from the stomach. 
Only once when we used a weak solution of the salt was there an 
acid reaction. A typical protocol, which also shows the close 
parallel between the main and isolated stomach, follows: 
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TABLE VII.— SIMILAR EFFECTS IN STOMACH AND PAVLOV POUCH. 

1:30— On stand. 

2:15 — Tube inserted. 

2:15 — Alkaline. 

2:15-30— 0.2 cc.; alkaline. 

2 :45-53 — Alkaline, Pavlov pouch; large stomach neutral ; stomach washed 
vith 400 cc. distilled water, 100 cc. at the time, so as not to 
distend. 

2:53 — Pavlov pouch alkaline; large stomach neutral. 

2:58 — Alkaline Pavlov pouch. 

2:47-3:02 — 0.4 cc. ; Pavlov pouch, alkaline. 

3:17 — 5 cc.; Pavlov pouch, mucoid. 

3:22 — Alkaline, both Pavlov pouch and large stomach. 

3:23-28 — 28 gm. of magnesium sulphate in 56 cc. water (33.33 per cent 
solution in gastric fistula at room temperature; dog on back; 
recovered 30 cc. clean colorless fluid; no signs of nausea. 

3:30 — Alkaline in both stomach pouch and large stomach. 


3:30*-45 

4:00 

4:15 

4:30 

4:33-35 

4:30-45 

4:45 


Pavlov pouch. 
0.4 cc.; alkaline 
0.4 cc. ; slightly acid 
0.3 cc.; slightly acid 
0.4 cc.; slightly acid 


0.5 cc.; acid. 


Large stomach. 

12 cc.; alkaline. 

6 cc. ; neutral. 

2 cc. ; very slightly acid. 
0 cc.; slightly acid. 

2 cc. ; green-yellow fluid 
like mixed acid and bile. 
3 cc. ; acid. 


We often also obtained bile in tbe large stomach, accompanied by 
retching and vomiting. This will be referred to in a subsequent 
paper. The presence of the alkaline reaction in the isolated Pavlov 
pouch shows that it could not have been due to the regurgitation 
from the duodenum. 

Our experiments show that magnesium sulphate acts as a weak 
irritant to the mucous membrane of the stomach. The effect on 
the gastric secretion was nearly the same whether the magnesium 
sulphate was allowed to remain in the stomach or was drained out 
after five minutes. 

3. Action on the Intestinal Juice. To determine the effect of 
magnesium sulphate on the intestinal glands we used three dogs, 
“Milka,” “AchiU” and “Zazula,” having Thiry-Vela fistulas. In 
this operation the nerves are intact, “hlilka” was operated on one 
year previously, “Zazula” nine years before and “Achill” two years 
before. In “Zazula” the loop of gut came from the duodenum and 
upper jejunum, while in the other two dogs it was from the jejenum. 
(For complete description of the operation see Babkin : “Die aussere 
Sekretion der Verdauungsdriisen,” Berlin, 1928.) The magnesium 
sulphate solution, 25 to 30 per cent was run through in a stream 
for five minutes, allowed to flow out, and tlien the fluid collected in 
an attached graduate, measured every five minutes. 

Table VTII shows tliat the secretion after introduction of the 
magnesium sulphate is much greater tlian before. Control solution 
of physiologic saline run through in the same way as tlie magnesium 
sulphate was, without effect. 



GANTT, VOLBORTH: THE INFLUENCE OF MAGNESIUM SULPHATE 379 


TABLE VIII. — EFFECT ON INTESTINAL SECRETION. '^ZAZULA,’^ APRIL 


17 , 1925 . 

11:55 — On stand. 

12:00—0.1 cc. 

12:05—0.1 cc. 

12:10—0.0 cc.; 0.2 cc. 

12:15->40— 0.0 cc. 

12:40-45—20 co. warm 30 per cent magnesium sulphate (38°) and allowed 
to drain five minutes. 

12:55—1.0 cc. 

1:00 — 0.5 cc. 

1:05—1.6 cc.; 3.2 cc, 

1:10—2.6 cc. 

1:20—0.2 cc.; 2.8 cc. 

1:25—0.0 cc. 

1:30—0.0 cc. 

1:35— 0.0 cc.; 0.0 cc. 

1:45 — 0.0 cc. 

2:00 — 0.0 cc.; 0.0 cc. 


TABLE IX.— SUMMARY OF NINE EXPERIMENTS SHOWING EFFECT OF 


MAGNESIUM SULPHATE ON INTESTINAL SECRETION, 


First fifteen minutes , 
Second fifteen minutes 
Third fifteen minutes 
Fourth fifteen minutes 
Totals: 

One-half hour 
One hour . 


Before 

After 

magnesium 

magnesium 

sulphate, 

sulphate, 

cc. 

cc. 

. 0.05 

1.8 

. 0.15 

1.2 


0.5 


0.3 

. 0.20 

3.9 


4. Action on the Pancreatic Secretion. We tried the effect on the 
pancreatic secretion by injecting the magnesium sulphate solution 
through a tube into the stomach in dogs with permanent pancreatic 
fistulse. The results of four experiments are summarized in Table X. 


TABLE X.— AVERAGE OF FOUR EXPERIMENTS IN TWO DOGS, SHOWING 
EFFECT ON PANCREATIC SECRETION. 



Before injection, 
cc. 


After injection, 
cc. 

First 

15 min. 

Second 
15 min. 

First 

15 min. 

Second 
15 min. 

Third 
15 min. 

Fourth 
15 min# 

First experiment 

0.2 

0.2 

Magnesium 

1.4 

1.6 



Second cxperimont . 

0.5 

0.6 

sulphate 

2.0 

0.5 

0.6 

1.9 

Third experiment 

0.5 

0.0 

;(30 per cent) 

0.3 

0.2 

0.6 

0.9 

Fourth experiment . 

0.6 

0.3 

injected in- 

0.3 

0.7 

3.0 

0.8 

Average .... 

j 

0.4 

0.3 

to stomach 

1.0 

0.8 

1.4 

1.2 


These experiments are too few to admit of definite conclusions, 
nor is it possible to say, without further experimentation, how much 
of the action is due to the water and to the passage of the tube. 

In our protocols the pancreatic juice was somewhat increased 
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for the first hour after injection. It has been shown in Pavlov’s 
laboratory that water* in the stomach is an independent exciter of 
the pancreatic juice, that is, it has an action in addition to that of 
the hj’-drochloric acid which it also calls forth. 

Summary. A 30 per cent magnesium sulphate solution acts in 
the stomach as a mild irritant, producing a very small flow, which is 
usually alkaline. In a few experiments with the pancreatic secre- 
tion there was a slight increase in the pancreatic juice, which began 
immediately after giving the magnesium sulphate through the 
stomach tube. There is, however, a copious secretion of the 
intestinal glands all along the small gut, produced by the local 
contact of magnesium sulphate with isolated loops of gut. This 
occurred in the upper and lower duodenum as well as in the ileum 
and jejunum. 

Note. — We desire to thank Prof. V. V. Sa^^tch, of Leningrad, and Dn Babkin, of 
Montreal, for suggestions regarding these experiments. 

* The other independent exciters of the pancreatic flow arc acid, fat and its 
products, and bile. 


THE INFLUENCE OF MAGNESIUM SULPHATE ON THE 
SECRETORY ACTIVITY OF THE DIGESTIVE GLANDS. 

II. On the Biliary Secretion. 

By W. Horsley Gantt, M.D., 

JOHNS HOPKINS HOSPITAL, BALTIMORE. 

(Prom the Physiologic Laboratorj^ of Professor Pavlov at the Institute of Experi- 
mental Medicine, Leningrad, and the Physiologic Laboratory of Professor Pursikov 
at Zhelesnovodsk in the Caucases.) 

In the first paper of this series we showed that magnesium sul- 
phate caused a great flow of intestinal juice, but that it had very 
little effect on the stomach, and probably but little on tlie pancreatic 
secretions. 

The results of our experiments in six dogs having various opera- 
tions on the digestive tract, to be described in the present article, 
show that magnesium sulphate introduced whether into the stomach 
or directly into the duodenum has no specific action on the expulsion 
and secretion of bile. 

AVe previously described the failure to obtain expulsion of bile 
into the duodenum on the introduction of magnesium sulphate 
directly into the duodenum through a cannula in a dog having a 
fistula of the gall bladder.^ 

The next dog, “Sharik,” had a choledocluis fistula after tlie 
method of Pavlov.- In this operation the end of tlie choledochus 
and surroundmg mucous membrane of the duodenum containing 
the papilla of Abater is brought out on the skin and the duodenum 
closed. Thus all the secretion of bile has an e.xternal flow. AA'e 
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performed seven experiments altogetlier in “Sharik” with _ mag- 
nesium sulphate^ introducing 25 to 40 cc. of a 30 per cent mag- 
nesium sulphate solution through the stomach tube. There was 
no flow of bile for the flrst hour in any of these experiments, but in 
two of them a small amount was expelled during the second hour. 
In the only case in which we saw a noteworthy expulsion of bile, 
retching and nausea occurred, a little bile was expelled simultane- 
ously, and a considerable amount the second hour. Control experi- 
ments of meat produced a flow; and alkaline mineral water caused 
an average expulsion of 6.2 cc. for the flrst hour, and 4 cc. for the 
second hour, but distilled water was without effect. 

Two protocols follow: 

TABLE I.— EFFECT OF INTKODUCTION OF MAGNESIUM SULPHATE INTO 
STOMACH ON EXPULSION OF BILE. 

“SHARIK,” JUL'F 24, 1925. 

12:45—0.0 cc. 

1:00— 0.0 cc. 

1:15 — 0.3 cc. ; thin yellow. 

1:30 — 0.0 cc. ; 0.3 cc. 

1;45 — 0.0 cc. 

2:00—0.0 cc. 

2:15 — 0.0 cc. ; 0.0 cc. 

2:22 — 25 cc. ; 30 per cent magnesium sulphate at room temperature through 
stomach tube. 

2:30—0.0 cc. 

2:45 — 0.2 cc. ; at 2:40 retching, and attempt to vomit; bile only after retching 
3:00— 0.0 cc. 

3:15 — 0.0 cc. ; 0.2 cc. 

3:25 — Begins to drop. 

3:30 — 0.2 cc. ; yellow-brown. 

3:45 — 1.2 cc. ; yellow-brown. 

4:00 — 1.0 cc. ; yellow-brown. 

4:15 — 1.4 cc. ; yellow brovm; 3.S cc. 

4:30 — 2.0 cc. ; yellow-brown. 

4:45 — 0.5 cc. ; yellow-brown. 

5:00 — 0.2 cc. ; yellow-brown. 

“sharik” AUGUST S, 1925. 

11:10 — On stand and duct probed. 

11:30—0.0 cc. 

11:45—0.0 cc. 

12:00—0.0 cc. 

12:15“0.0cc.; 0.0 cc. 

12:20-22—43 cc.; 30 per cent magnesium sulphate about 43° C. through stomach 
tube. 

12:30—0.0 cc. 

12:45—0.0 cc. 

1:00—0.0 cc. 

1:15 — 0.0 cc.; 0.0 cc. 

1:30 — 0.0 cc. 

1:45 — 0.0 cc. 

2:00—0.0 cc. 

2:15 — 0.0 cc. ; 0.0 cc. 

2:16-19 — 200 gm. fine raw beef, well mixed, 200 gm. distilled water 
3:30 — 0.0 cc. 

2:35 — Bile begins. 

2:45— 1.0 cc. 

3:00—1.8 cc. 

3:15 — 2.4 cc.; 3.2 cc. 
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From this series of uniform experiments it is quite evident that 
the magnesium sulphate in the stomach caused no effect whatever 
on the expulsion of bile with the exception of the single instance in 
which retching and nausea occurred. 

In the second dog, “Ajax,” the magnesium sulphate was put in 
directly through a duodenal fistula, the papilla of Vater having been 
left in its normal position. The operation had been done a month 
before the experiments, and a cannula inserted into the duodenum. 
We performed tv'O experiments in this dog, running in magnesium 
sulphate for five minutes and then allowing it to drain but. In 
neither experiment did we get a definite spurt of bile, though there 
was such a spurt after milk was given. There was a marked flow of 
alkaline duodenal juice, but it contained very little bile. 

t.vble II.— effect of introduction of inl^gnesium sulphate into 
DUODENUM, “ajax,” OCTOBER, 7, 1925. 

10:15 — 9 cc. ; golden-yellow bile, coming in spurts, sometimes cloudy. 

10:25 — 18 cc.; 27 cc. 

10:30 — 6 cc.; light amber, 

10:35 — 3 cc.; light amber. 

10:40 — 5 cc. ; 14 cc. 

10:45 — 3 cc.; light straw. 

10:50 — 0 cc. 

10:55 — 1 cc. ; yellow; 4 cc. 

11:00—0 cc. 

11:05 — 0 cc. 

11:10 — 0 cc.; 0 cc. 

11:10 — 25 cc.; 30 per cent magnesium sulphate run in for five minutes through 
fistula, allowed to run out; 13 cc. yellow bile-colored fluid obtained. 

11:20 — 11 cc.; yellow (duodenal juice). 

11:25 — 3 cc.; straw color. 

11:30 — 11 cc. dirt 3 " straw; 25 cc. 

11:35 — 4 cc.; straw. 

11:40—0 cc. 

11:45 — 3 cc.; 13 cc. 

11:50 — 0 cc. 

11:55 — 0 cc. 

12:00— 0 cc.; 0 cc. 

12:05 — 25 cc. milk given just as magnesium sulphate (allowed to remain five 
minutes, and then run out 10 cc. returned). 

12 : 10 — 

12:11 — Bile appears; 5 cc. milk. 

12:15 — 3 cc. acid. 

12:19 — 3 spurts of pure bile. 

12:20—1 cc. 

12:25 — 1 cc.; S cc. 

The third dog, ^^Spot/’ had a stomach fistula and also the cholc- 
dochus fistula after Pavlov as in “Sharik/^ The dog was turned on 
its back and 25 to 40 cc. of magnesium sulphate at room tempera- 
ture nm into the stomach, and allowed to remain there. In two 
experiments, after a latent period of three minutes a definite flow of 
darker bile set in. In the otlier two experiments, there was no expul- 
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sion of bile whatever for an hour after the injection. _ This expulsion 
of bile may have been due to the coincidence with the periodic 
secretion or something in the procedure. 

In two other dogs, “Murzilka” and “Frant,” we introduced mag- 
nesium sulphate through the stomach tube. “Frant” vomited every 
time and in each instance the vomitus was bile colored. “Murzilka” 
had a gastric fistula, and we could observe the contents of the 
stomach. It seems significant that in five of the six experiments 
there was no regurgitation of bile and no retching or nausea, and that 
in the single case in which more than a trace of bile was present there 
was retching. 

Effect on the Secretion of Bile. In one dog, “Tulpan,” which had 
a gall bladder fistula with the choledochus tied so that all the 
secretion could be collected and measured, we introduced 50 to 70 cc. 
of 30 per cent magnesium sulphate solution through the stomach 
tube, and allowed it to remain. The quantities before and after 
introduction are shown in the following table. 

Control experiments of distilled water and of alkaline mineral 
water had little or no effect on the amount of bile secreted. (Experi- 
ments of Drs. Gefter and Martinson.) 

TABLE III. — CONTROL EXPERIMENTS (DISTILLED WATER AND ALKALINE 
MINERAL WATER.) AVERAGE OF SIX EXPERIMENTS. 


Bile excreted. 

Two hours before injection 7 . 5 cc. 

One hour before injection , . 4 . 2 

Two hours after injection of magnesium sulphate in stomach . . 9.5“ 

One hour after injection of magnesium sulphate in stomach . . 6.6“ 


Although this seems to indicate a slight effect on the amount of 
bile secreted, the material we have is not enough to be conclusive. 

We feel we can state with assurance, however, that in the dog, 
30 to 40 per cent magnesium sulphate solution introduced either 
directly into the stomach or the duodenum has no effect on the 
expulsion from the gall bladder. In the few cases when bile ap- 
peared it could be explained by the nausea and retching. Frazer’ 
found after injecting magnesium sulphate into the duodenum no 
increased secretion of bile from a choledochus fistula, though he 
employed a slightly different operative technique from ours. 

Summary. My own clinical experience, as well as that of Lyons, 
Friedenwald and other prominent gastroenterologists, showed that 
there was very often a flow of bile from both the biliary passages 
and gall bladder after magnesium sulphate introduced through a 
stomach tube. Subsequent experimental work on dogs in which the 
magnesium sulphate was put directly into the duodenum rarely 
produced bile and never any increase of pressure in the gall bladder. 
In other dogs in which we gave the magnesium sulphate by mouth 
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through a tube, bile was usually secreted; but some of these animals 
never reacted in this way. Finally in anotlier dog in which we 
ran the magnesium sulphate directly into the stomach through a 
fistula we sometimes got bile regurgitated and sometimes did not. 

Reviewing our results, we found that the dog in which we always 
obtained bile was one which always had nausea and vomiting after 
the magnesium sulphate, those which never gave bile never had 
nausea and vomiting after the procedure; and in the one in which 
we sometimes found bile and sometimes did not, whenever there was 
bile it w^as preceded bj^ nausea and vomiting and when there was 
no nausea and vomiting there was no bile. 

This reconciled our own clinical and laboratory results in man and 
in dogs, and, furthermore, we think clears up much of tlie mystery 
of magnesium sulphate which has lasted for a decade. It is quite 
likely that magnesium sulphate may cause a contraction of the 
duodenum (Auster and Chron, Diamond, Kawashima), and a local 
relaxation of the sphincter of Oddi, and under these conditions if 
there is nausea or vomiting, which may quite readily be produced by 
the passage of the tube alone or by the injection of substances into 
the duodenum, or under other conditions bringing about expulsion 
from the gall bladder as shown by Winkelstein, there may follow 
exjjulsion of bile from the bladder into the duodenum. We must 
remember that a large number of otlier substances in the duodenum 
also produce a flow of bile, and that bile enters the duodenum 
periodically. 

^ Recently an assistant of Pavlov, K. M. Bykov,io has shown that 
conditioned reflexes may play a part in the secretion of bile, and 
moreover that this secretion maj'^ be an enteroreceptory one (that 
is, from the internal nerves) instead of an exteroreceptoiy one (as 
for example from the eye, ear, skin) . 

If this is so— that even so complicated a process as the secretion of 
bile may be conditioned, then it is quite clear that if there were (as 
there usually is in most patients) nausea and vomiting from the intro- 
duction of the duodenal tube and the magnesium sulphate, once 
or several times, witli the expulsion of bile, the flow might sub- 
sequently become conditioned to the method of the procedure even 
tliough the nausea failed to appear. Tiie nausea and antiperistalsis 
could thus explain the expulsion of bile occurring the first times, and 
it seems quite likely in view of Bykov’s experiments, tliat later, m 
those patients who are drained often, there might be a conditioned 
flow elaborated which is analogous to that of Pavlov’s conditioned 
reflex.* 

* Bile (unconditioned stimulus) was injected into the blood and there followed an 
increase of the bile secretion (unconditioned reaction). This procedure was rei>catcd 
a Rood many times. Later on, merely puttinR the dog on the stand and making the 
nocessarj’ preparations for the injections (conditioned stimulus) proved suniricnt 
to increase the biliary secretion (conditioned reaction). 
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A NEW NEEDLE GUARD AND GUIDE FOR PARAVERTEBRAL . 
NEURONE BLOCK INJECTIONS. 

By Elias L. Stern, B.S., M.D., 

ADJUNCT attending SUHGEON, SYDENHAM HOSPITAL; ASSISTANT SURGEON, MT. SINAI 
HOSPITAL O. P. D.; CHIEF SURGICAL CLINIC, SYDENHAM HOSPITAL; INSTRUCTOR 
OF ANATOMY, COLLEGE OF PHYSICIANS AND SURGEONS, COLUMBIA- 
PRESBYTERIAN MEDICAL CENTER, 

NEW YORK CITY. 


In certain conditions of great pain, such as in severe angina 
pectoris, herpes zoster, meralgia paresthetica, tabetic crisis and so 
forth, it is sometimes necessary to infiltrate the spinal nerve roots 
in the thoracic region with different medicines. This procedure 


GUARD is freely movable 
in this direction 


Cannot be moved back 
■without releasing 
the catch 



Fig. 1. — Needle guard and guide for paravertebral neurone block injections. 


has also been used for the immediate relief of severe pain associated 
with cancerous growths in the thoracic cavity and its walls, as well 
as in paravertebral spinal anesthesia. 

The proper insertion of a liypodermic or long spinal needle into 
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I 

Fig. 2. — Needle guard and guide for paravertebral neurone block injections. 


First Position 



Fig. — Diagram of si)inal nerve, showing liow the instnimcnf localizes the poslcnor 

root. 
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the desired area is one of extreme difficulty, not only because of the 
bony impediments offered by the spinal column and the thoracic 


Fig. 4. — Patient lying on side. Needle in first position; 

shown in Fig. 3. 


diagrammaiically 




Fig. 5. — Needle in third position; diagrammatically shown in Fig. 3, 

framework, but also because of the ever-present danger accompany- 
ing injury of vital structures. 


3SS 
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The device liere offered to overcome any difficulty and danger 
consists of an adjustable guard placed on the needle, and held there 
in such a manner that it can easil}'’ be moved away from the hub, 
but not toward it (Fig. 1). This is accomplished by a special catch 
which holds the guard on the shaft of the needle. The wing of the 
guard (Fig. 2) has an inclination of 45 degrees with the base of 
the guard. 

To use the guard for paravertebral work, insert the needle per- 
pendicularly to the sm’face of the back, about 4 cm. from the spinous 
processes, until you hit the lower margin of the rib above the nerve 
root to be injected. Then adjust the guard (Fig. 3, 1) to a distance 
of 2 cm. from the surface of the skin, which distance is also equal to 
the Icngih of the wing. Then slightly withdraw the needle, and tilt 
it sufficiently to make the wing parallel to the surface of the body 
(Fig. 3,2). This will bring the needle to an inclination of 45 degrees. 
Now push the needle in, at this inclination, until the guard hits the 
skin, thus preventing it from going any further (Fig. 3, 3). The 
needle will then be in position for the injection. 


BRONCHIECTASIS. 

By Alton Ochsner, M.D., 

PROFESSOR OF SURGERY, TULANE UNIVERSITY MEDICAL SCHOOL, NEW ORLEANS, LA. 


Incidence. Even though no exact figures are given in the text- 
books on medicine and surgery concerning the incidence of bron- 
chiectasis, the impression is left that this condition of chronic 
pulmonary disease is relatively rare, certainly much less frequent 
than pulmonary tuberculosis. Lord^ states that there Avere only 
3S cases among 3183 autopsies at the Boston City Hospital. Un- 
doubtedly bronchiectasis, with marked anatomic change in the 
bronchi, as found at autopsy in advanced cases, is relativel.y rare. 
That bronchial dilatation, however, is not rare has been repeatedly 
shown since the introduction of methods by which the tracheo- 
bronchial tree may be visualized. From the author’s personal 
experience, he is forced to conclude that broncliiectasis is the most 
frequently encountered chronic pulmonary affection, occurring even 
more frequently than pulmonary tuberculosis. That many cases 
of bronchiectasis, nontuberculous in nature, are being diagnosed 
and treated as tuberculosis at the present time has been definitely 
shown. That such errors have been made is easily understood. 
A patient with a persistent cough lasting over a period of years, 
wliicli resists all forms of therapy, has in the past been considered 
tuberculous, even though the sputum has been repeatedly negative. 
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Such an individual has been given the “benefit of the doubt, and 
has been referred to a tuberculosis sanitarium. From 25 to 50 per 
cent of all inmates of tuberculosis sanitaria are nontuberculous 
(Hamilton^). That bronchiectasis may be caused by tuberculosis 
must not be forgotten, but this type of bronchiectasis is relatively 
rare as compared with the nontuberculous type. 

Etiology. — The etiology of bronchiectasis is varied. Many con- 
ditions have been blamed for the pathologic changes occurring in the 
bronchi. A fetal bronchiectasis was first described by Grawitz,® 
who contended that bronchiectasis was the result of congenital cystic 
changes in the lung. Sauerbruch'^ is a recent champion of the con- 
genital theory. Duken® believes that a few cases of bronchiectasis 
are congenital. He considers that the predisposition to bronchi- 
ectasis is congenital, as bronchiectasis is often associated with other 
congenital abnormalities, such as idiocy and imbecility. Henschen® 
and Willy Meyer'^ consider a congenital malformation as a possible 
cause of bronchiectasis. 

Cirrhosis of the lung was considered the cause of bronchiectasis 
first by Corrigan.® Since this time Henschen,® Meyer, Kaufmann,® 
Schott,^® Steinmeyer and Kathe,^^Duken,®and Findlay and Graham^® 
believe that cirrhosis of the lung may play an etiologic role. Chronic 
pneumonia has been mentioned as a cause of bronchiectasis by Hen- 
schen,® Findlay,^® and Adams.^^ Hedblom,^® Meyer'^ and WaetjeiA® 
believe that in bronchiectasis there is an a^lteration in the bronchial 
gland mucous secretion which, normally, is bactericidal. The 
secretion, having lost its bactericidal property, permits the growth 
of organisms. As a result of this infection there is weakening of the 
bronchial wall, allowing dilatation to occur. Duken^'^ is of the same 
opinion. 

That acute infectious diseases may be the cause of bronchiectasis 
has been shown by Duken,® Elliott^® and Graham.^® Opie and his 
coworkers^® and Mikulowski®® state that of the various acute infec- 
tions influenza, pertussis and measles occur most frequently as 
causative agents in bronchiectasis. Of these, influenza undoubtedly 
occupies first place, as the incidence of bronchiectasis has increased 
considerably since the 1918-1919 pandemic of influenza. 

Attention has been called to the fact that clironic sinusitis is 
usually associated and may be the cause of bronehiectasis in a large 
percentage of cases. Rist,®^ in 1916, first demonstrated the associa- 
tion between clu’onic coughs and sinusitis. More recently the 
etiologic role which sinusitis plays in bronchiectasis has been stressed 
by Mullin,®® Webb®® and Adams.®^ Sinusitis is such an important 
cause of bronchiectasis that the possibility of a bronchiectasis 
developing in every persistent case of sinusitis must be considered. 

The loss of nerve control of the bronchi is considered by Lebert®® 
and Biermer®® to be a cause of bronchiectasis. Stenosis of the 
bronchi, producing obstruction to the outflow of air, is considered 
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as a cause of bronchiectasis by Schott/” Franke/'^ Sauerbruch^ and 
Ivaufmann.” The obstruction may be the result of a congenital 
narrowing, an inspired foreign body, or a neoplasm. In all cases of 
bronchial stenosis a bronchial dilatation occm’s distal to the obstruc- 
tion, but obstruction is probably a relatively infrequent cause of 
bronchiectasis. 

Of all the various causes of bronchiectasis, the one most frequently 
responsible for the condition and, therefore, the one most important 
is a clmonic inflammatory process involving the bronchi, that is, 
chronic bronchitis (Andral,^® Stokes,^” Findlay and Graham,’^ 
Sauerbruch,^ Kaufmann® and Duken”). In the author’s experience 
bronchitis is by far the most frequent cause of bronchiectasis. In a 
series of young University students suffering from chronic bronchitis 
or attacks of acute bronchitis, giving no clinical evidence of bron- 
chiectasis, a definite bronchial dilatation was found in over 90 per 
cent.”” Brauer”^ considers early stages of bronchiectasis as arrested 
catarrhs in the lower lobes of the lung. 

Pathologic Anatomy.— In postmortem and lobectomy specimens cer- 
tain characteristic pathologic findings can be demonstrated in bron- 
cliiectasis. As the name implies, the bronchi are dilated. There 
are three main tj^qoes of dilatation: (1) the cylindrical; (2) fusi- 
form; (3) saccular. Sauerbruch'* believes that it is possible to dif- 
ferentiate between the first and last of these types etiologically, as 
he considers the sacculated variety a congenital anomaly, whereas 
the cylindrical variety is usually the result of inflammatory change. 
Dilatation may occur in the bronchi, bronchioles or both. The 
mucosa lining the bronchi may either be hj’pertrophic or atrophic. 
In the early stages, there is usually hypertrophy, whereas later 
atrophy occurs. In the hypertrophic areas papillomatous growths 
may occur, which are exceedingly vascular, Sauerbruch^ states 
that the inflammatory process begins first as a catarrhal swelling in 
the mucous membrane vdth a marked cellular infiltration. The 
smoothness of the broncliial mucosa disappears. There is often 
hjqiertrophy of the entire wall of the bronchus. The mucous 
glands, the cartilage and the peribronchial structures are enlarged. 
There is calcification of the degenerated portions, especially in the 
region of the cartilage. Because of the mucosal involvement there 
is a diffuse purulent seeretion. The epitheliiun may be intact or 
may be desquamated, resulting in ulceration from which hemorrhage 
is apt to occur. In the advanced stages of the atrophic form, the 
broncliial musculature and elastie fibers, as well as the mucous 
glands, and even cartilage, are destroyed, the entire wall being 
replaced by fibrous tissue. In these advanced forms, the pulmonary 
tissue siUTOUnding the bronchi shows definite changes, such as 
fibrosis and atelectasis. These pathologic findings in tlie lung and 
the bronchi, which are well known to all pathologists, represent, 
however, the late stages of the condition, bronchiectasis. The 
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autlior is of the opinion that by far the greater number of cases of 
bronchial dilatation seen, and clinically improved by the_ introduc- 
tion of iodized oil into the tracheobronchial tree, have relatively little 
anatomic change in the bronchial wall. In four personally observed 
cases in which, both clinically and radiographically, bronchiec- 
tasis was definitely diagnosed, not oifiy the clinical symptoms were 
relieved following the introduction of adequate therapy, but also the 
radiographic evidence of bronchiectasis disappeared.^ In these 
patients, bronchiectasis, in an anatomic sense at least, did not exist. 
In all probability a functional dilatation of the bronchi precedes 
any anatomic change. This dilatation probably is caused by atony 
of the bronchial musculature, which has been acted upon by bac- 
terial toxins, aided by stagnation of retained secretions. No 
definite period is required for anatomic changes to occur, which may 
appear either after short or long intervals. The lower lobes are 
by far the most frequently involved, the left more frequently than 
the right. According to Sauerbruch,^ the left lower lobe is involved 
in from 80 to 95 per cent of all cases. The condition may be found, 
but is relatively rare in the upper lobe; in fact, it is questionable 
whether a nontuberculous bronchiectasis ever occurs in an upper 
lobe without there also being an involvement of the lower lobes. 
The reason the lower lobes are most frequently involved is probably 
because of the stasis of the retained secretion. The reason the lower 
left lobe is more frequently involved than the right is not known. 
Sauerbruch^ believes that as a result of a congenital malformation 
there is more apt to be obstruction in the left bronchus than in the 
right. Duken® is of the opinion that the left lower lobe is involved 
more frequently than the right, because the left bronchus comes off 
the trachea at a more acute angle than the right and because the 
pulmonary artery crossing on the left produces a slight constriction 
of the left main bronchus just before the upper bronchus is given off. 
The lesions are bilateral in over half of the cases. 

Symptoms and Signs.— The clinical picture, as described in most 
of the textbooks on medicine and surgery undoubtedly represents a 
late stage of the condition. If one waits until the patient presents 
a picture of marked pulmonary suppuration, considerable time will 
be lost. While undoubtedly there are many cases of such advanced 
stages of bronchiectasis, these are much less frequently encountered 
than the early, less advanced cases. The clinical picture often 
described is as follows: A patient who has had an antecedent pul- 
monary infection e:^ectorates large amounts of fetid suptum, vary- 
ing from a few cubic centimeters to 1000 or more cubic centimeters 
in twenty-four hours. The expectoration is often described as being 
“mouthful” in type, that is, the patient, following a paroxj^sm 'of 
cough, will bring up a mouthful of sputum. This is associated with 
fever, anorexia, and loss of weight. There are, however, late symp- 
toms. The early sjmiptoms and signs of broncliiectasis, and those 
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Avliich occ-ur at the time a diagnosis should be made so that the proper 
therapy might be instituted, are relatively insignificant. The author 
found in a group of apparently normal young university students, 
who complained of persistent cough or recurrent attaclcs of cough, 
either associated with or without sputum, and in whom a diagnosis 
of chronic bronchitis had been made, a definite bronchial dilatation 
in 92 per cent of the cases. The diagnosis in each case was made 
bronchographically. Some of these patients had no sputum, repre- 
senting the “dry bronchiectasis” of Bezangonf- others had a cough 
associated with a slight amount of sputum, usuallj'^ present only 
when the patient suffered from an acute respiratory infection. The 
sputum in this tis^pe of case is rarelj' fetid, although at times it may 
have a slightly unpleasant odor and taste. Except in the case of 
“dry bronchiectasis,” the effect of posture on the cough and sputum 
has been almost invariably noted. Patients often find that by 
assuming certain positions, especially at night, the cough and 
expectoration are apt to be aggravated. Tliis depends upon the 
mechanical drainage of the bronchioles allovdng the retained secre- 
tion to enter the more sensitive portions of the bronchi, which 
induces coughing. Early in bronchiectasis the cilia of the bronchial 
mucosa are lost, permitting a stagnation of the secretion in the ter- 
minal bronchi and bronchioles. 

Hemoptysis is a frequently encountered sjonptom, being present in 
from .50 to 70 per cent of cases. Seldom is bleeding severe; very 
frequently, however, a tinging of the sputmn with blood is noted. 
Clubbing of the fingers is present only in the advanced cases and 
those in which the condition has existed for a long period of time. 
Except in advanced cases, the patient feels well, aside from some 
slight lassitude. They often complain of not having the amount of 
energy winch they usually have, although they are able to perform 
their work comparatively well. Because of rather vague, indefinite 
s\nnptoms, these individuals are often branded as neurotics. Such 
a patient has been described in detail in a prexdous publication by 
the author."^ In 25 cases reported by Findlay^^ cough was present 
in 24 and absent in 1. Expectoration was present in 17 and absent 
in 6. In 50 per cent of Elliott’s’® cases a previous diagnosis of 
bronchitis had been made. In all probability bronchiectasis was 
present at the time the diagnosis of bronchitis was made. Fever 
and chills are relatively rare in bronchiectasis and in the early cases 
are practically never encountered. That bronchiectasis may occur 
with relatively few signs and symptoms was shown by Duken.® 
“lYe have discovered bronchial dilatation by means of the filling pro- 
cedure (bronchography) in cases in which clinical findings showed 
nothing more than a slight bronchitis and in which the history com- 
pletely failed.” 

The physical findings in bronchiectasis also vary. In by far the 
majority of cases and in all of the early cases the physical findings 
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are minimal. Almost invariably, however, there is some lagging 
on the affected side, especially at the base. Characteristically, 
there is no change in the percussion note except in the late cases. 
Diaphragmatic excursion is usually normal. Auscultation reveals 
relatively little, although moist rales, which persist after coughing, 
are usually audible at the base of the lung. These are not infre- 
quently localized in a relatively small area, and special care must be 
taken in order to detect them. In the advanced cases marked 
limitation of motion is present; there is impairment of resonance 
over the affected lobe, due to an associated pneumonitis; moist, 
bubbling rales are audible; bronchial breathing is present. In 
advanced and long-standing cases of bronchiectasis there is flatten- 
ing of the affected side of the chest, due to the pulmonary cirrhosis, 
and there may be some curvature of the spine. Pulmonary osteo- 
arthropathy is present in most of the cases in which the condition 
has existed for a long period of time. 

Diagnosis. — Before the use of iodized oil as a contrast substance, 
the diagnosis of bronchiectasis was made on the history, physical 
findings, and, occasionally, by means of the Roentgen ray plate. 
It was then not difficult to diagnose the advanced cases with their 
typical history and physical findings. The Roentgen raj^' was of 
value in those cases in which bronchiectasis was marked and when the 
process was limited to the right side. As in the majority of cases of 
bronchiectasis the pathologic process is limited to the left side, it is 
evident that a roentgenogram was of limited value, because the 
cardiac shadow obscures the lung parenchjmia and bronchi. 

With the introduction of lipiodol by Sicard and Forestier,®^ in 
1922, as a contrast substance, it became possible to visualize a 
tracheobronchial tree by means of the Roentgen ray and thus 
demonstrate any deviation from the normal outline of this system. 
The procedure became quite popular and was valuable in co nfirmi ng 
the clinical diagnosis of bronchiectasis in those patients presenting 
typical clinical signs and symptoms of the condition. At the present 
time it is generally accepted that a diagnosis of bronchiectasis 
should not be made unless positive roentgenographic evidence is 
obtained following the introduction of a contrast substance in the 
tracheobronchial tree. The greatest value of bronchography is, 
however, not sufficiently appreciated at the present time. Even 
before the introduction of iodized oil, it was not difficult to diagnose 
the advanced case of bronchiectasis. These cases can be correctly 
diagnosed at the present time without the use of bronchography, 
even though the extent and exact location of the process may be 
difficult to determine without it. 

^ Bronchography is of special value, however, in the early, rela- 
tively mild cases in which the symptoms are minimal, such as those 
cases of bronchiectasis in which cough, with or without expectoration 
is the only sjmiptom. The diagnosis which is usually made in these 
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cases is clironic bronchitis or recurrent acute bronchitis. If much 
is to be accomplished in the treatment of bronchiectasis, it is neces- 
sary" that the diagnosis be made early. In the group of university 
students referred to above, there were neither symptoms nor signs 
suggestive of the true pathologic lesion. The only symptom 
present in most of these cases was cough. In all a diagnosis of 
chronic bronchitis had been made. Two of these cases have been 
described in detail in a previous publication.^® In performing a 
bronchography it is essential, in order to avoid an error in diagnosis, 
that the fluoroscopic observation of the mode of filling of the bronchi 
be made. This is one of the most important factors in making a 
correct diagnosis, because of the possibility that the iodized oil may 
pass into the alveoli and produce such a haziness that the bronchi 
may be obscured. The author has observed 6 cases in which a 
diagnosis of bronchiectasis was very definite during the first few 
minutes following the introduction of the contrast substance into 
the tracheobronchial tree. A roentgenogram of the chest, made 
about sixty seconds later, showed the outlines of the bronchi so 
obscured by oil in the alveoli that it was impossible to detect any 
bronchial dilatation. The importance of the fluoroscopic obser- 
vation of the mode of filling of the bronchi, in order to prevent a 
false impression being obtained as a result of two bronehi being 
superimposed upon one another, has been emphasized by Lenk and 
Haslinger.®® 

Treatment,— The treatment of bronchiectasis in the past has been 
both medical or conservative and surgical or radical. Because, 
however, the medical treatment has been more or less unsatisfactory 
and yielded relatively few results, surgery in bronchiectasis has been 
much more frequently employed. To quote Whittemore,®® “Medical 
treatment may be dismissed by saydng that it cannot cure any case, 
although, if the patient can devote his life to taldng care of his health, 
spending his winters in a dry, warm climate, using postural drainage, 
it may be that he will live a long and fairly comfortable life. There 
is no drug that has any definite influence in curing the disease.” 
On the other hand, Sauerbruch'* states, “The surgical treatment of 
bronchiectasis is certainly the hardest and least thankful chapter of 
the entire lung surgery.” 

The surgical treatment of broncliiectasis dates back to 1873, 
when iMosler®' suggested that bronchiectatic cavities be opened and 
drained. Bronchotomj", however, because of the almost uniformly 
bad results obtained, has been almost entirely abandoned. Myunford 
and Robinson,®® in 1902, collected 33 cases of bronchiectasis from 
the literatme in which a bronchotomy had been performed, with a 
mortality of 62 per cent. Garre®® had a 37 per cent and Koertc'’® 
a 78.6 per cent immediate mortality', following surgical drainage m 
bronchiectasis. In 1911, Sauerbrucli'* was able to collect 123 cases 
of bronchiectasis which had been treated by pneumonotorny. 
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Thirtj^-three per cent were ciwed, 5 per cent were irnproved, 27 per 
cent were unimproved and 35 per cent died. Within recent years, 
however, beneficial effects in isolated cases have been reported by 
Liliehthal,« Ribadeau-Dumas and Mocquot.^^ pneumonotomy 

performed by Graham in his cautery pneumectomy will be discussed 
under lobectomy. 

Sauerbruch,^ because of the high mortality obtained following 
pneumonotomy in bronchiectasis advocated the production of 
fibrosis of the lung by ligating the pulmonary artery. In 1911, he 
reported 2 cases of bronchiectasis so treated. Henschen® reported 
the result of 7 cases operated in Sauerbruch’s Clinic in this way. 
One patient showed extensive improvement, practically a cure. In 
another there was slight improvement. In 2 no change was demon- 
strated. In 2 others, no conclusions could be drawn, because the 
report was made too soon after operation. In the last case it was 
necessary to resort to pneumonotomy. Because of the marked 
shrinkage and fibrosis of the lung produced by this procedure, 
Henschen® advised that the ligation of the pulmonary artery be 
followed by a thoracoplasty. 

At the present time the most widely practised surgical procedure 
in bronchiectasis is some form of surgical collapse. Mumford and 
Robinson,®® in 1912, advocated the production of an artificial 
pneumothorax in those cases of bronchiectasis in which there were 
no adhesions between the parietal and visceral layers of pleura. 
McGregor^® believes that an artificial pneumothorax should be used 
in all cases of bronchiectasis as a preliminary procedure. Artificial 
pneumothorax has been used recently by Duken,® Brauer®^ and 
Whittemore.^^ In a review of the literature by Whittemore and 
Balboni,**^ 93 cases of bronchiectasis were collected which had been 
treated with artificial pneumothorax. Fourteen were reported 
as cured; 44 reported as improved, this improvement varying from 
slight to really great improvement; 7 died, 2 of which deaths fol- 
lowed thoracoplasty; in 12 cases a pneumothorax could not be 
produced; and there was a rupture of the pleural cavity in 3. Whitte- 
more and Balboni conclude, however, that, even though a review of 
the literature shows such a high percentage of cures following the 
production of an artificial pneumothorax, this procedure should 
not be considered a curative measure. They feel, however, that it 
may be used as a preliminary procedure, and if no lasting benefit is 
obtained following its use more radical surgery can always be 
resorted to. 

The form of collapse therapy which is most frequently employed 
at the present time is that of thoracoplast3^ Koerte,^® in 1908 
reported 3 cases of bronchiectasis in which a thoracoplasty had been 
performed. One of these died of brain abscess; in one the results were 
uncertain; and in one a cure resulted. Mumford and Robinson®® in 
1912, reported 3 cases in which an extensive rib resection had been 



396 


ochsxer: bronchiectasis 


performed with two deaths and one patient barely escaping death. 
Sauerbruch/ in 1911, reported unfavorable results following the 
production of a thoracoplasty in bronchiectasis. He emphasized 
at this time the necessity of energetic orthopedic after treatment in 
cases in which a thoracoplastic operation has been carried out. In 
1920, he reported his results in 27 cases; 5 patients were permanently 
benefited, one obtained only temporary improvement, one died and 
one became worse after a year. In 1 1 cases there was definite im- 
provement. Henschen® reported 14 cases treated by thoracoplasty in 
Sauerbruch’s Clinic. Two patients were improved to such a degree 
that they might be considered cured; 4 were somewhat improved, 
and the remaining 14 showed practically no results. There was no 
mortality. Hansen^® reported 2 cases in which thoracoplasties 
were performed with absolutely no results. Hedblom^®- has been 
the American exponent of the extrapleural collapse in broncliiectasis, 
and has especially emphasized the value of “graded” thoracoplasty. 
In 1924, he reported IS cases in which an extrapleural thoraco- 
plasty had been performed for bronchiectasis. There was no 
postoperative mortality, and at the time of report there were no 
deaths. Following this procedure the decrease in sputum averaged 
fi’om 75 to 100 per cent. In 1927, a subsequent report was made on 
this series of cases, all patients having been followed for three years 
postoperatively. Three had died, one of fatal hemoptysis, one of 
actinomycosis of the chest wall ten minutes after operation and 
the other of acute poisoning. Six had been markedly improved, 
the sputum ranging from an average of 60 to 90 cc. in twenty- 
four hours. Five had been practically ciued. One of these 5 still 
raised from 60 to 90 cc. of sputum, whereas before operation he 
raised from 500 to 1000 cc. In the same year, Hedblom'*® reported 
the records of 9 additional patients, 2 of whom died of pneumonia 
following a three-stage operation. In 3 a secondary lobectomy was 
undertaken and in 4 the sputum was reduced from 90 to 30 cc. in 
twenty-four hours. Lilienthal,’” who originally was opposed to 
thoracoplasty in bronchiectasis, recently has reported some very 
good results following tliis procedure. Brauer®^ feels that thoraco- 
plasty is the best method of collapsing the lung, as the maximum 
amount of collapse is thus obtained. Hedblom emphasizes that 
thoracoplasty should be reserved for those cases of undoubted 
bronchiectasis. In cases complicated by multiple and multilocular 
abscesses the procedure is attended with a high mortalit 3 ^ Con- 
siderable unprovements following thoracoplasty have been reported 
by Edwards,^® Duken® and IMcGregor.^® Sauerbruch,' who pre- 
viously performed a number of thoracoplasties, in a recent con- 
tribution concluded that thoracoplasty in bronchiectasis is 
value except in the cases of so-called “retraction bronchiectasis. 
He .states that the failure to obtain results in the other types of 
bronchiectasis can be understood when one considers that the 
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bronchi of a broncliiectatic lung caniiot be compressed even by a 
pressure of 80 to 100 pounds. As has been described under the 
heading of Pathology, bronchi, especially those of the larger diameter 
become markedly thickened, fibrosed, and may even become cal- 
careous, so that relatively little collapse can be expected following 
these various procedures. Undoubtedly if desirable resets are to 
be obtained, they can be obtained only in early cases in which there is 
relatively little change in the bronchi. 

Operations on the phrenic nerve, such as division or evulsion of 
the nerve, have been advocated in bronchiectasis. Very striking 
therapeutic results have been reported by Rist,^^ Chauffard and 
Ravina,^® Brauer,®^ McGregor,^® Harrington®” and Davies.®^ Brauer®^ 
advocates plu’enicotomy, because it is less radical than thoraco- 
plasty and is of especial value when the bronchiectasis is limited to 
the lower lobe and is not extensive. Harrington®” advocates this 
operation as a preliminary operation to a more extensive collapse 
operation. Davies®^ reported 5 cases of bronchiectasis in which a 
phrenico-exairesis was performed, distinct benefit being obtained in 
three. 

Lobectomy.— Because of the relatively poor results obtained by 
the drainage- of bronchiectatic cavities and also attempted collapse, 
extirpation of the involved lobe has been performed in a large num- 
ber of cases. Lenhartz®® first advocated lobectomy in bronchiecta- 
sis. Heidenhain®® was the first to successfully remove a lobe of the 
lung for bronchiectasis, following which a bronchial fistula per- 
sisted, however. Since this pioneer work, the number of cases so 
treated has increased considerably. In 1914, Meyer®^ was able to 
collect 16 cases of bronchiectasis in which a lobectomy was done, 
with a mortality of 50 per cent. Lilienthal,®® in 1922, was able to 
collect from the literature only 30 cases in which a resection of the 
lung had been performed for suppurative bronchiectasis. He 
reports 31 cases of bronchiectasis in which a lobectomy was either 
performed or intended. In 14 of these, in which a single lobe was 
removed for disease limited to that lobe, 6 died, a mortality of 42.8 
per cent. In 10 cases, in which the disease was not limited to a 
single lobe and in which the operative procedure entailed the removal 
of more than a single lobe, there were 7 deaths (mortality, 70 per 
cent). In the remaining 7 cases a lobectomy was attempted but 
could not be completed, an exploration only being done. Five of 
these patients died, although none of them died on the operating 
table. All but 2 of the completed cases were cured. One patient 
still had productive cough and sputum which had no odor. Lilien- 
tlia,!,®” five years later, reported the results obtained in 34 cases in 
which lobectomy was performed by him, in some cases one lobe, in 
others two lobes, and in still others the enthe lung, was removed. 
There were 7 patients (20 per cent) which were perfectly well. He 
makes a plea for tliis method of treatment. Graham,®^ in 1923 
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collected 45 cases of bronchiectasis from the literature in which a 
lobectomy had been performed. Twentj^-five of this number had 
died, gi^^ng a total operative mortality of 52 per cent. He reported 
3 cases of bronchiectasis in which a lobectomy had been performed 
by him. Two of the patients died following the second stage; in 
the third case the operation was successful and resulted in a cure. 
Of the 48 cases, including the 3 reported- by Graham, only 8 could be 
considered as successes (17 per cent). Because of the high mortality 
obtained in cases of bronchiectasis treated by lobectomy, Graham-'^® 
advocated cautery pneumectomy in chronic suppurative bronchitis. 
Subsequently he^® reported 45 cases of various types of chronic 
pulmonary suppuration in which a cautery pneumectomy was per- 
formed. There was an immediate mortality of 6.6 per cent and 
a late mortality of 11.2 per cent within a period of three years. 
Sixty-nine per cent of these cases. were free from symptoms. Ten of 
these still have bronchial fistula. Robinson®” reported 7 cases of 
bronchiectasis in which lobectomy was performed, with 3 deaths. 
Hansen"*® reported 4 cases with one death. Recently, Brunn®* 
reported 6 cases in which lobectomy was performed, 5 of which 
were for bronchiectasis, with one death. 


As a less radical procedure, Garre,®” in 1902, advocated bringing 
the diseased lobe, in bronchiectasis, outside the chest wall and 
suturing it to the chest wall, in order to produce a shrinking of the 
lung. In a case in which this procedure was performed it became 
necessaiA'^ to open the lobe and later remove it. Whittemore®® 
reported 5 cases in which this procedure was performed. Of these 2 
were completely cured, one was improved, one developed pneumonia 
on the tenth day and died, and the fifth patient, who, was operated 
upon only six weeks before the report, was making a good conva- 
lescence. In those cases of bronchiectasis in which the process is 
limited to a single lobe and in which the symptoms are severe enough 
to justify the performance of a lobectomy, the greatest amount of 
relief is obtained by this operation, as it permits a complete removal 
of the diseased process. Because, however, over half of the cases 
of bronchiectasis are bilateral and because of the high mortality m 
bronchiectasis, varying from 10 to 50 per cent, the procedure is 
applicable to relatively few cases. 

Medical Treatment. — Ever since the condition of bronchiectasis 


was first described by Laennec,®® the treatment has been largely 
medical, or conservative, even though conservative therajiy has 
been more or less unsuccessful and unsatisfactory. The introduc- 
tion of postural drainage by Quincke,®^ in 1898, was one of the most 
noteworthy advances made up to that time. In addition to postural 
drainage, which is of distinct value in all cases of chronic pulmonary 
suppuration, various other conservative measures have been em- 
ployed in cases of bronchiectasis. Recently, ^Yeinberger®•’ has 
reported a case treated only by postural drainage, which treatment 
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resulted in a practical cure. Intratracheal injection of antiseptic 
fluids has been more or less unsatisfactory. The substances used 
have been menthol, iodoform and creosote. One can realize how 
ineffective the medical treatment of bronchiectasis has been only 
after consulting some of the standard textbooks on medicine and 
noting the large number of drugs which have been used in the 
treatment of this condition. At the present time the medical 
treatment of bronchiectasis consists primarily of postural drainage, 
the intratracheal injection of various medications, and, in certain 
continental clinics, dehydration. The latter, the “thirst cure,” con- 
sists of reducing the intake of fluids by the patient, which results in 
a definite diminution in the amount of sputum. Recently Schott,^” 
and Guillemot and Michaux®® have reported beneficial results 
obtained by the thirst cure. Vaccine therapy has been employed 
by Steinmeyer and Kathe^^ in bronchiectasis, with absolutely no 
changes. Whittemore®® is very emphatic in condemning the medical 
treatment of bronchiectasis. He states, “I do not believe that 
irrigation of the bronchial tree or the injection of medicated oil has 
any bearing on curing the condition.” 

Since the first introduction of iodized oil into the tracheobronchial 
tree by Sicard and Forestier®^ in 1922, iodized oils, especiallj^ lipiodol, 
have been used in a large number of cases. The procedure has been 
used most extensively as a diagnostic one, but a number of the 
observers have observed that patients filled with iodized oil also 
were improved following the introduction of the oil. Such benefi- 
cial eft'ects have been noticed by Lenk and Haslinger,®® Moeller 
and Magnus,®^ Sgalitzer,®® and others.®®'®® The beneficial effects 
obtained bj’^ repeated intrabronchial introductions of iodized oil in 
bronchiectasis have been mentioned in a previous publication.®® 
Belfield and Rolnick®® have shown that iodized oil, when injected 
into infected seminal vesicles, exerts a direct bactericidal effect. 
Recently, Ransohoff and Heiman®® have reported 5 cases of empyema 
in which iodized oil used primarily as a contrast substance caused a 
rapid healing and closing of the thoracic wounds. In each of the 
5 cases Dakin’s solution had been employed, according to the 
technique of Carrell without any apparent results. 

There is some question concerning the manner in which the oil 
exerts a beneficial effect in bronchiectasis. The author has found, 
following the intratracheal introduction of iodized oil, a progressive 
diminution in the number of organisms contained in the sputum. 
This parallels the improvement in the patient’s condition clinically. 
Whether this is due to a bactericidal effect of the iodized oil or 
V hcther it is due to displacement of the bronchial secretions is not 
knovn. dhe authoi believes that the bactericidal action is the more 
important of the two. 

In contrast to these beneficial results obtained following the 
introduction of iodized oil into the tracheobronchial tree, other 
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observers have been unable to obtain any therapeutic effects. 
Neuswanger®® smeared agar plates with lipiodol and the following 
organisms: Bacillus coli, streptococcus, hemolyticus and Staphylo- 
coccus aureus. As the organisms grew well, even in close proximity 
to the oil, Neuswanger concluded that lipiodol was neither bacteri- 
cidal nor bacteristatic. Archibald and Brown®® mixed lipiodol with 
sputum. This mixture was then plated on various culture media. 
In each instance a profuse growth of organisms resulted. They 
concluded that the oil was not bactericidal. These experiments 
were performed in vitro, however, and the results obtained are not 
comparable to those obtained clinically. In the author’s own experi- 
ments he has been able to show repeatedly that following the intro- 
duction of oil into the tracheobroncliial tree the munber of organisms 
contained within the sputum as determined by actual coimt per 
cubic centimeter decreased progressivel 5 ^ In a previously reported 
case, this decrease in a number of organisms following introduction 
of iodized oil is definitely shown.®^ 

Is the intrabronchial injection of iodized oil safe and justifiable? 
Before such a procedure should be performed, either as a diagnostic 
or a therapeutic measure, one must be convinced that the procedure 
is not without danger, even though the therapeutic or diagnostic 
effects be desirable. Since the fii’St introduction of iodized oil into 
the tracheobronchial tree by “Sicard” and Forestier,®^ in 1912, thou- 
sands of patients have been filled with iodized oil by hundreds of 
different observers, with few untoward results. In 1927, Pritchard, 
^^fiiyte and Gordon’® reported a series of over a thousand cases in 
which bronchography had been used. The author has employed 
bronchography, either as a diagnostic or therapeutic measure, in 
over 1500 instances. The greater majority of these fillings have 
been performed for therapeusis. In the author’s series there has 
never been any untoward reaction. In 6 cases there was evi- 
dence of iodism, varying from a slight rhinitis to a rather severe 
erythematous rash. All the reactions disappeared within forty- 
eight hours. None of the reactions were at any time alarming. 
In addition to the clinical there is considerable experimental and 
pathological evidence of the innocuousness of the intratracheal intro- 
duction of iodized oil. Sicard and Forestier,®^- ®® in a large series 
of animals, were unable to demonstrate any pathologic changes m 
the bronchi or lung follovdng the introduction of lipiodol. Braucr®® 
injected iodopin into the lungs of patients with advanced paralysis 
or carcinoma, and at autopsy found no evidence of irritation from 
the iodized oil. Pinkerton,®® in determining the reaction of the 
lung to various oils and fats, found that the iodized oils which are 
used clinically produce practically no reaction in the lungs of animals 
in contrast to animal oils, which cause an intense pulmonary reac- 
tion. Sullivan, Friedbacher and McKinley®’ administered repeated 
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doses of iodized oil intrabroncliially to dogs over long periods of 
time. The amount of oil employed was relatively greater than the 
amounts used to fill human beings^ as the average dose given to a d(^ 
at each filling was 10 cc. The number of fillings varied from 4 to 9. 
At autopsy, no gross change was demonstrable. Microscopically, 
there was “in some cases a small amount of fibrosis and, in occa- 
sional areas toward the periphery, was chronic passive congestion.” 
Fried and 'VWtaker,®^ working with cats, introduced iodized oil in 
amounts varying from 1 to 10 cc. They found that if the oil did 
not exceed 3 or 4 cc. the animal was not disturbed. ^ In no instances, 
even in those animals receiving large doses of the oil, was there any 
evidence of inflammatory change in the lung, but doses exceeding 
1.5 cc. of the oil per kilogram body weight was not well tolerated by 
the animal. Peiper and Klose,®* on the other hand,_ conclude, from 
their experimental work with animals, that the introduction of 
iodized oil into the trachea is dangerous, as they were able to produce 
very severe changes in the lungs of rabbits following the introduction 
of 20 cc. of oil. That their results can be disregarded is self-evident, 
because of the exceedingly large amounts of oil given to such rela- 
tively small animals, the doses being distinctly out of proportion to 
that given to the human being. Sicard and Forestier,®'^ in over 5000 
intratracheal injections of iodized oil, observed no untoward effects. 

Severe iodine reactions have been reported by Belote®® and O’Don- 
ovan.®® Miller and Eglee®'^ observed 2 cases of iodism, one of which 
consisted of a very acute toxic ery themia associated with generalized 
edema. Blumberg®® advises against the use of iodized oil in cases of 
hyperthj’Toidism, kidney or heart lesions and patients inclined to 
iodism. Deleterious effects following the use of iodized oil in cases 
of pulmonary tuberculosis have been reported by Aumonte, Leurat, 
Secousse and Caussimon,®® Archibald and Brown,®® Lichtwitz^®® 
and Ballon.^®"^ The author agrees with the above observers that 
iodized oil should be used very cautiously in pulmonary tuberculosis, 
especially in parpnchjmiatous variety. He has had good results in 
the fibroid tj^pe of tuberculosis, in which the patient is suffering more 
from the secondary infection of his cavities than from the tuber- 
culous process. Such a case is reported in a previous publication.®’ 

As has been stated previously, in the author’s series of cases no 
untowpd reactions have been observed, aside from the 6 instances 
of iodipi. In this series of 1500 bronchographies, 112 cases of 
bronehiectasis were treated by repeated introductions of iodized oil 
into^ the tracheobronchial tree. The largest number of fillings 
received by any one patient was sixteen. The diagnosis of bronchi- 
ectasis was rnade in each case by the fluoroscopic observation of the 
mode of filling of the bronchi. Boentgenograms were made for 
confirmation and record. That the fluoroscopic observation of 
the lung during the filling of the alveoli and the observation of 
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the mode of filling of the bronchi is more important than the 
interpretation of the radiographic plate has been stressed else- 
where.®^- In the cases so treated a definite improvement 

was noted in each one. In 35 cases (32 per cent), there was com- 
plete relief of all symptoms, yielding a symptomatic cure, even 
though there still remained radiographic evidence of bronchial 
dilatation. In 4 cases not only was sjTnptomatic relief obtained, 
but also the dilatation of the bronchi, as determined radiographically 
disappeared. In these cases undoubtedly there was no organic 
change in the wall of the bronchi but merely a functional dilatation 
of the bronchi which disappeared following the control of the infec- 
tion. In the remaining patients, the improvement was so marked 
that none of the patients cared to interrupt the treatment. In 41 
cases (36 per cent) symptomatic relief was obtained, but following 
an acute respiratory infection there was a return of some cough with 
a slight amount of sputum. This was, however, never as severe as 
before the introduction of iodized oil. These symptoms responded 
quickly to one or two subsequent treatments. In the remaining 36 
(32 per cent), improvement was marked. The patients are still 
under treatment, and still have some cough or sputum or both. 
Invariably the improvement was evidenced by a decrease in the 
amount of sputum, a disappearance of the odor of the sputum, if 
such had been present, an increase in the appetite, and a definite 
increase in weiglat, often amounting to as much as 20 to 50 pounds. 
Any fever which had been present disappeared, and the patient pre- 
sented an entirely' different appearance. 

From these results it can be seen that distinct benefit can be 
obtained in bronchiectasis from repeated intrabronchial injeetions of 
iodized oil. The author does not feel that iodized oil is a panacea 
for all cases of bronchiectasis, but those cases in which there is 
relatively little pathology or a bilateral process, as well as other 
cases in which a surgical procedure is not indicated, maj’^ be greatly 
benefited and possibly even cured by the repeated introductions of 
iodized oil. 

It is still too early to say Avhat the ultimate result will be in these 
cases. ^Yhether the dilated bronchi and cavities will become filled 
with granulation tissue, and later fibrose, is still unknown. ^ The 
fact that the patient can be s.^nuptomatically cured after a series of 
from 1 to 10 injections makes it seem advisable to attempt the 
procedure in all cases of bronchiectasis before resorting to^ surgery. 
If the introduction of the oil can be performed in a way which is not 
difficult for the physician nor unpleasant to the patient, one is justi- 
fied in employing it in all cases of bronchiectasis, even the earliest, 
where, undoubtedly, the conservative therapy ofters the most. 
The method which the author has used in his entire series is the 
“passive” technique, which has been described in detail in previous 
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publications.®^*’ Briefly, it consists of anesthetizing the ante- 

rior pillars of the pharynx,' which abolishes the swallowing reflex. 
Because of the abolition of the swallowing reflex, _ swallowing is 
impossible, and the larynx, which normallj^ rises dining deglutition 
to lie beneath the epiglottis and the base of the tongue, remains 
immovable. The iodized oil taken into the mouth is then aspirated 
into the trachea and bronchi. The ^^passive” technique has definite 
advantages over the other techniques. It is extremely easy to 
perform; it permits of the fluoroscopic observation of the mode of 
filling of the bronchi, and is not at all unpleasant for the patient. 
In the entire series of patients so treated, no patient ever objected 
to a refill. It is self-evident that if complicated and cumbersome 
methods are to be employed, bronchographj'^ will be performed in 
relativelj^ few cases, thereby precluding its use as a therapeutic 
measure in most cases, as well as a diagnostic procedure in the early 
cases of bronchiectasis giving a rather atypical history— the patient 
with “chronic bronchitis.” 

Conclusions.— 1. Bronchiectasis is one of the, if not the, most 
frequent chronic pulmonary affections. 

2. The etiology of bronchiectasis is varied. Chronic bronchitis, 
influenza, and nasal sinusitis are the most frequent causative agents. 

3. About 90 per cent of a series of individuals suffering from 
chronic bronchitis and recurring attacks of acute bronchitis showed 
evidence of bronchial dilatation. 

4. The symptoms and signs of bronchiectasis as described in 
textbooks represent a late stage of the condition. 

5. Idle Roentgen ray visualization of the tracheobronchial tree 
following the intratracheal introduction. of iodized oil permits the 
early diagnosis in bronchiectasis. 

6. Bronchiectasis limited to a single lobe is ideally treated by 
extirpation of the involved lobe. Because of the frequent bilateral 
involvement and the high mortality' resulting from such a procedure, 
relatively few cases can be treated. The cautery pneumectomy of 
Graham is the method of choice. 

7 . The medical or conservative therapy in bronchiectasis has been 
unsatisfactory heretofore. Postural drainage is, however, of distinct 
benefit. 

8. The repeated intratracheal introduction of iodized oil in cases of 
bronchiectasis is of distinct therapeutic value. The results of 1500 
bronchographies are reported. One hundred and twelve cases of 
bronchiectasis Mere treated. Thirty-two per cent M^ere s^mipto- 
maticall,! cured, 12 per cent of the number shoM'ed radiographic 
evidence of cure. Thirty-six per cent obtained symptomatic relief, 
but follo\Ninp an acute respiratory infection liad a temporary 
relapse. Thirty-two per cent were improved, and are still under 
treatment. 
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9. The “passive” method of introducing the iodized oil is the 
method of choice because of its simplicity and ease of performance. 

Note. — The author is deeply indebted to Dr. M. W. Miller, of New Orleans, La., 
and Dr. 0\dd Meyer, of Madison, Wis., for their kind cooperation in observation of 
many of the clinical cases. 
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ABSCESS OF THE LUNG: A BACTERIOLOGIC STUDY BASED 
ON ONE HUNDRED AND EIGHTEEN CASES. 

By Carl J. Bucher, M.D., 

ASSISTANT PATHOLOGIST, JEFFERSON MEDICAL COLLEGE HOSPITAL. 

(From the Jefferson Medical College Hospital, Philadelphia, Penna.) 

]\Iany' excellent studies on the etiology of abscess of the lung are 
recorded in medical literature. A number of them are concerned 
with the mechanism of transportation of the infectious agent to 
the lung. Hartwelh in 1920, Lambert and hliller" in 1924 and 
Ermatinger^ in 1928 have reported on cultures taken from the 
pus of pulmonary abscess cases. The last paper cited is chiefly 
concerned with this particular phase of the subject. 

This article presents a bacteriologic study of the pus collected 
directly from the bronchus of 118 cases of pulmonary abscess, by 
means of the bronchoscope. I believe that cultures so obtained, 
more nearly represent the true bacterial flora present in these lesions 
than do those made from washed sputums. Cultures made at 
postmortem are hardly representative, for reasons tersely expressed 
by Hasslinger and Sternberg.'* This method is perhaps inferior to 
that of taking cultures from the abscess cavity directly, at open 
operation. However, this is not often feasible. In this series of 
cases about 25 per cent were referred to the surgeon for external 
drainage. Whenever the opportunity presented itself to take cul- 
tures at open operation and the interval between the last culture 
made from bronchoscopically collected pus and the surgical opera- 
tion was not too great, such cultui’es were made. There was practi- 
cal but not absolute agreement between the two sorts of cultures. 

The Clinical Material. The material was obtained from the 
Chevalier Jackson Bronchoscopic Clinic and from Dr. John B. 
Flick, of the Service of Dr. John H. Gibbon, Jefterson Hospital. 
The pulmonary abscesses from whieh pus was colleeted for bacterio- 
logic examination, represented both acute and chronic lesions. 
IMost of the patients were in the third and fourth decade. The 
youngest patient was three and a half years of age, and the oldest 
was sixty-three years. The abscesses followed tonsillectomy, 40; 
extraction of teeth, 9; surgical operation other than those enum- 
erated, 12; aeute respiratory infections, 16; pneumonia, 17; pleurisy, 
1, and of questionable origin, 23. 

Technique. The material was collected by the bronchoscopist in 
the following manner: The larynx was exposed by means of a 
laryngosco])e and a bronchoscope was then introduced through it 
into the tracheobronchial tree. An aspirator which could reach into 
the bronchus was passed through the bronchoscope and the pus 
aspirated directly, from the area of infection. Certain observations 
were made to determine whether bacteria were carried down into 
the tracheobronchial tree from the pharynx during the introduction 
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of the instrument- This has been discussed in a .previous paper.® 
When the opportunity afforded itself, cultures were taken from the 
■ pus of the abscess cavity at surgi'cal operation. 

Smears of the bronchial pus were made and stained by Gram s 
method (Burke’s modification) and examined microscopically. 
Then a portion of the pus was inoculated into a 1 per cent dextrose 
hormone broth and another portion, plated upon human blood, 
agar plates. The titer of the media used, ranged between pn 7.6 
and pii 7.8. The cultures were incubated at 37.5 ° C., and examined 
at the end of forty-eight and seventy-two hours and appropriate 
transplants were made. Such cultural, biologic and serologic 
methods deemed necessary, were employed to identify the organ- 
isms. Certain organisms were inoculated into animals. When 
pneumococcus was suspected in the smears, a mouse was inoculated. 

Every specimen of pus was subjected to dark-field examination. 
This was especially intended to disclose the presence and morpho- 
logic characteristics of the spirochetes. Fontana’s stain and certain 
of the aniline dyes were also employed for this purpose. In the 
early cases studied, no systematic attempt was made to culture 
anaerobes, but lately a portion of pus has been routinely inoculated 
into deep tubes of glucose (1 per cent) cysteine hydrochlorid (0.1 
per cent) agar previously heated to expel oxygen. These were 
sealed Avith equal parts, by weight, of paraffin and white vaseline. 
They were incubated from three to five days at 37.5 ° C. At the end 
of this time, the tubes were fractured, by applying a hot rod to a 
circumferential file mark etched on the tube. Colonies were picked 
and transferred as the necessity for further study arose. 

Results. The accompanying table exliibits the kind of bacteria 
and the number of times each organism was isolated from the lungs 


INCroENCE OF BACTERIA IN PUS FROM LUNG ABSCESSES 

BRONCHOSCOPICALLY. 

r Hcmolyticus . 

Streptococcus < Viridans 

[ Nonhemolylicus 

Micrococcus catarrhalis 

Pneumococcus 

Bacillus influenzsc .... 

Staphylococcus albus 

Staphylococcus aureus ] 

Diphtheroid bacilli 

Spirochetes 

Fusiform bacilli 

Micrococcus tetragenus 

Micrococcus pharjmgis siccus .... 

Friedlander group ...... * ] ! ' 

Bacillus pyocyaneus 

Diplococcus fla\ms - ! * * 

Bacillus proteus .... t . . . . ! ' * 

Bacillus bronchisepticus 

Bacillus coli communis ! * * 

Yeasts 

Unidentified 


ASPIRATED 


34] 


44 

' 93 

15 J 



61 
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50 


41 

39 


22 
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25 


25 


22 
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, 

17 
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451 
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of abscess cases. Of the 118 cases of pulmonary abscess, 20 were 
studied by anaerobic methods. Anaerobic streptococci were 
obtained in 14 of the cultures and Staphylococcus parvulus, in 8 of' 
them. Fifteen other anaerobic organisms were obtained. They 
were chiefly rods; some were fusiform in character and a few had the 
morphologic characteristics of the spirilla. All cases of tuberculosis 
have been excluded. In this report the diphtheroid bacilli and the 
Friedlander group of organisms are reported as groups rather than 
as individual organisms. In the individual case usually more than 
one organism was isolated and occasionally 7 or 8 were recovered. 

Comment on Individual Organisms. In this series of cases of pul- 
monary abscess, the streptococci (79 per cent) were of the most 
frequent occurrence. Of these the viridans type was present most 
often and nonliemolytic streptococcus was the most infrequent. 
The abscesses from which hemolytic streptococci were isolated were 
usually acute and practically all of these patients were very ill. 
Anaerobic streptococci were the commonest of the strictly ana&obic 
microorganisms recovered from cultures made by such methods. 
A microorganism somewhat allied to the streptococcus, the pneu- 
mococcus, was present in 42 per cent of the cases. A large per- 
centage of these organisms were typed and the majority of them 
were Type IV pneumococcus. Type I pneumococcus did not occur 
in this series. 

Both Ermatinger^ and Hartwelfl have called attention to the 
frequency and importance of Staphylococcus aureus in the pus of 
pulmonary abscess cases. In my series of cultures it occurred in 
19 per cent of the cases. Staphylococcus albus (31 per cent) had a 
much higher rate of occurrence than the former bacterium. Many 
of the aureus type of staphylococci were hemolytic when grown on 
blood plates. Like the hemolytic streptococci they produced acute 
lesions and were associated with severe systemic reactions. From 
anaerobic cultures a minute, gram negative staphylococcus was 
isolated on eight occasions. This organism morphologically and 
cultmally conformed to the description of Staphylococcus parvulus 
of Veillon and Zuber.*^ 

The frequence of Bacillus influenzae (34 per cent) is of interest 
chiefly because of the many controversies this organism has engen- 
dered with regard to its role as the etiologic factor of influenza. 
Certainly, in this instance it was often isolated from patients who 
gave no history of having had that disease. Yet when one carefullj’^ 
observed blood plates heavily peppered vdth influenza colonies, and 
few other organisms, there arose a strong presumption that this 
organism has very definite pathogenic properties. 

Fusiform bacilli and spirochetes were encountered in 22 per cent 
of the cases. The organisms were identified for the most part by 
their morphology and motility in the dark-field examination and by 
smears stained by Fontana’s method or with Sterling’s aniline gen- 
tian violet. I consider aniline gentian violet by far the best aniimc 
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dye with which to study the morphologic detail of these organisms. 
It stains intensely, so that granules, particularly those in the fusiform 
bacilli, are well demonstrated. . , i* 

The spirochetes studied exhibited two types of motility, a lasliing 
ts'^pe and a boring or corkscrew motility. The organisms varied in 
length, thickness and in the number of their spirals and in the 
amplitude and depth of their spirals. Cultures (Noguchi^) were 
made to recover the spirochetes. The results were variable and 
fraught with many failures. However, on a few occasions impure 
cultures were obtained. Their outstanding character was the 
extremely fetid odor which they produced. 

I concur with those who believe that the spirochetes found in 
pulmonary abscess are not of a single land and that most likely 
they represent a variety of organisms more or less closely allied. 
It is worthy of comment that a few of these fusilospirochetal cases 
had no hematemesis; the sputum was not particularly foul and 
the patients were not exceedingly ill. Then another peculiarity 
between the finding of spirochetes and the history of the abscess, is 
the fact that occasionally a pulmonary abscess followed a surgical 
operation in a remote part of the body. For example, spirochetes 
were recovered from a lung abscess which followed a prostatectomy 
performed under general anesthesia. 

Bacillus pyocyaneus was recovered in two instances; once in an 
abscess following pneumonia and again in an abscess following an 
osteomyelitis of the jaw bone. On two occasions organisms resem- 
bling Bacillus bronchisepticus in all respects, were isolated. These 
organisms have been reported by Walker® in human lesions of the 
upper respiratory tract. Various other aerobic and anaerobic 
microorganisms are listed. Most of them seem to warrant no 
special comment. Among the anaerobic bacteria there were num- 
erous rod-shaped organisms, some had branching forms, others 
clubbed forms and still others contained granules. They grew 
very slowly. Some are still under investigation and others were not 
identified. They included a few cocci and rods. 

Discussion. If one^ scans the table of bacteria isolated in this 
group of cases, one is impressed with the marked similarity between 
these microorganisms and those common to the mouth and upper 
resphatory tract. It is not the purpose of this paper to enter upon a 
discussion of the mechanism by which pulmonary abscess is produced 
but it seems justifiable to conclude that if aspiration of mouth bac- 
teria be not the cause of abscess of the limg, the bacteria are at least 
the potential source of further infection. This point is important 
and ought not to be neglected in any consideration of the etiology 
and development of pulmonary abscess. 

Since most abscess cavities are infected with a A-ariety of bacteria 
it is hardly fair to assume that any one of them is the etiologic factor. 
The mere presence of an organism in an abscess cavity, even thougli 
it be a virulent one, is insufiicient evidence for ascribing to it a 
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causative role. That the organisms are for the most part pyogenic 
in nature and contribute to the underlying cause, be it tissue 
damage from infarction or infection, there seems little doubt. It is 
admitted too, that among the many organisms present, one or more 
may be the exciting cause. 

In some instances this study furnished me with an opportunity to 
take repeated cultures on the same individual, over periods of weeks 
and months. There were almost constant changes in the bacterial 
flora. It is true that such changes were not marked in character 
but nevertheless they represent some alteration in the mierobic 
content of the pus. To illustrate the observation, the findings are 
recorded in a few cases. The original cultures of -J. J. contained 
Streptococcus hemoltyicus, Diplococcus pneumonife. Staphylococ- 
cus albus. Diphtheroid bacilli, spirochetes and fusiform bacilli. A 
month later IMicrococcus catarrhalis was found, but the diphtheroid 
organisms were no longer present in cultures. M. Iv. had pus re- 
moved bronchoscopically on November .3, 1928. The cultures 
contained Streptococcus xiridans, i\Iicrococcus catarrhalis. Bacillus 
influenzae and a Gram negative, nonmotile rod, which produce an 
opaque glistening abundant chrome yellow growth on potato. 
On !March 28, 1929, pus from the same patient when cultured yielded 
Staphylococcus albus, j\Iicrococcus tetragenus. Streptococcus viri- 
dans and a Diphtheroid bacillus. H. C. who had an abscess, had 
on September 24, 1928, in cultures seeded from aspirated pus. 
Streptococcus viridans. Bacillus influenzae and a Diphtheroid 
bacillus. Cultures made on October 18, 1928, contained Strepto- 
coccus viridans. Bacillus influenzae and Micrococcus catarrhalis and 
a further bacteriologic study on November 8, 1928, disclosed the 
pneumococcus. Bacillus influenzae. Streptococcus nonhemolyticus 
and iSIicrococcus catarrhalis. 

One might raise certain objections here. It might be assumed 
that the organisms not found on a first or second culture were so 
few, that they failed to grow or others were so numerous, that they 
were inhibited from growing. Such a condition is possible but 
then one cannot lose sight of the fact that if this be the case, the 
numerical disproportion between the several organisms very likely 
existed in the abscess catyty. I believe that such changes in bacteria! 
flora further substantiate the points already made. 

Further evidence is lent by the presence of fusiform bacilli and 
spirochetes in some of these cases. With the e.xception of the 
lesions they produce in the preputial sac and the vagina, which 
consideration can be dismissed in this instance, the common habitat 
of these organisms is in themouth, about teeth and in tonsillar crypts. 
When such an infection takes place in the lung, it is fair to a.?sume for 
both anatomic and bacteriologic reasons, that the infection came 
from the mouth. If we have an abscess following a prostatectomy, 
which was performed under general anesthesia, there is no further 
room for doubt as to how these organisms gained entrance into the 
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lung. For here we have an instance of infection with micro- 
organisms whose common habitat is the mouth, following an 
operation in a region, the prostate, reinote from the lung. But 
perhaps one case is insufficient upon which to base an argument. 
Two more of like nature occurred in this series. One abscess fol- 
lowed drainage of a gall bladder and another followed a forceps 
delivery. Both were performed under general anesthesia and both 
were spirochetal abscesses. 

Summary. Pus from 118 pulmonary abscesses was studied 
bacteriologically. Streptococci were most commonly found in these 
cultures. Staphylococci, pneumococci, Bacillus influenzae, Fusiform 
bacilli, spirochetes, various anaerobes and other organisms, some 
unidentified, were also recovered. It is concluded that the organ- 
isms found in pulmonary abscess are similar, for the most part, to 
those found normally in the mouth and upper respiratory tract. 
It is not possible, ordinarily, to pick out any one organism as the 
etiologic factor, but it is believed that many of the organisms found 
in the abscess cavity gained entrance from the mouth and upper 
respiratory tract through the air passages. 
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PARATYPHOID-ENTERITIDIS MENINGITIS. 

Report of an Additional Case Due to Bacillus Enteritidis. 
By Frank B. Lynch, Jr., M.D., 

AND 

Samuel A. Shelburne, M.D. 

(From the M ilHam Pepper Laboratorj' of Clinical Medicine and the Department of 
Pediatrics of the Hospital of the University of Pennsylvania.) 

The following is a report of a case of meningitis due to a Bacillus 
enteritidis, which report is preceded by an analysis of the literature 
on the subject. 
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There are numerous reports on record of the finding of bacilli of 
the paratyphoid group in the cerebrospinal fluid. In fifteen of these 
cases the organisms may be accepted as members of that group. We 
have accepted only cases in which identification was based on in- 
disputable cultural or serologic evidence. 

The distribution of cases was as follows: Germany, 4; Italy, 3; 
Austria, 2; British Isles, 2; France, 2; Syria, 1; and the United 
States, 1. The only case in the United States previous to the one 
here reported was also in Philadelphia. 

The ages of the patients varied from eleven days to twenty-five 
years and could be divided into tlrree age groups: a j^ear or less, 
8 cases; six to eleven years, 4 cases; twenty to twenty-five j’^ears, 
3 cases. In 2 cases the age was not given. 

The cerebrospinal fluid was purulent in 10 instances, clear in 4, and 
in 1 the natm’e was not reported. In our case the turbidity was 
largely due to bacilli. This may have been true also in some of the 
cases reported as purulent in which the cells were not actually 
counted. 

Blood cultm-es were positive in all cases in which they were made, 
with the exception of the case here reported. 

The diuation of meningeal symptoms in the fatal cases varied from 
one day to fifteen days, most of the deaths occurring vdthin the first 
week. The disease was fatal in all cases in children under one year 
of age. 

AU of the 8 cases which came to autopsj^ showed piuulent menin- 
gitis, 5 had enteritis, and 1 had pyelitis. Table I gives the signifi- 
cant data in these cases. 

Report of an Additional Case. _ P. K., a female, aged twelve months, 
colored, was admitted to the service of Dr. J. C. Gittings, in the hospital 
of tlie University of Pennsjdvania, on July 22, 1927, in a conwlsion. 
According to the child’s mother, it had had a normal birth and had never 
been ill, except for a slight cold the preceding vdnter. She had never had 
any gastrointestinal disturbance. 

I^Tule pla 3 ’ing in the street on the morning of the onset of her iUness she 
seemed perfectlj" well, and shortl}’’ after 11 a.m. she feU into a normal 
sleep, from which she wakened at 6.15 p.ji. with a sudden cr}'’, and devel- 
oped a clonic conwilsion of the left upper and lower limb, which later 
became generalized. The commlsions persisted almost continuous!}'’ until 
her death at 5 p.sr. on July 23, twenty-three hours after the onset of the 
symptoms. 

On admission, her weight was 191 pounds; temperature, 103° (axillary); 
pulse, 160; respirations, 40. 

The commlsions started usually in the left limbs, and from there spread 
to include all the extremities and the face. The eyes presented a rapid 
lateral nystagmus during the convulsions, but were quiet and in the normm 
position during the inten’als. The seizures were almost continuous, and 
were controlled only by cliloroform anesthesia. 

The head was moderately retracted, the parietal bosses large and the 
fontanelles open. Tliere was no hyperemia nor bulging of the ear (^ms. 
The heart and lungs were clear and the abdomen showed only moderate 
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* Organisms discovered during routine spinal fluid examinations in case of enteric fever. 

t Only positive findings recorded. Special attention was paid to evidences of pathology of the spleen and intestines. 
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distention. There was no Kernig, Babinski or Brudzinski sign, but all 
the normal reflexes were increased. 

The urine examination was entirel}' negative. The blood count showed: 
Red blood cells, 4,160,000; white blood cells, 6100; neutrophils, 57 per cent; 
lymphoc34es, 41 per cent; large mononuclears, 2 per cent. The blood 
Wassermann reaction was negative. 

Lumbar puncture on admission revealed a clear fluid vdth 140 cells, of 
which SO per cent were neutrophils and 20 per cent IjTOphocj’^tes. After 
fifteen hours another lumbar puncture showed a ground-glass appearance 
of the fluid vdth no change in the cell count, the turbidity being caused bj’’ 
mj’-riads of organisms, which were easil}’’ detected in the counting chamber. 
As the nature of the process was still in doubt at this time, 15 cc. of anti- 
meningococcus serum were administered intraspinallj’’, vdth no relief of 
sj^ptoms. 

Necrops 3 ^ was refused, but a postmortem pericardial puncture revealed 
an entirel 3 ’^ unsuspected large collection of serosanguinous fluid, which on 
culture proved to be sterile. Culture of heart’s blood was also sterile. 

Cultural Studies. The cultures of the cerebrospinal fluid gave a 
luxuriant growth of bacilli with the characteristics of B. enteritidis. 

Morjihology. An actively motile Gram-negative rod, averaging 
about 1 to 3.5 mikra b}' 0.4 mikra, and staining readilj'' with aniline 
d.ves. There is no spore formation. 

Cultures. The organism grows readilj' on ordinarj’’ culture media. 
Agar surface colonies are delicate graj^, translucent, finel.v granular 
colonies, about 1 to 2 mm. in diameter, entire, smooth, convex and 
ha^dng thin margins. Deep colonies are smaller and tend to be 
lanceolate. The growth on agar slants is abundant, reaching its 
maximum in forty-eight hours. The consistencj’" is butyrous. 
Gelatin is not liquefied, but there is abundant growth along the line 
of inoculation as well as on the surface. Broth gives a heav.y turbid- 
ity with a pellicle forming on the third to the eighth daj^ at which 
time a heavj’^ granular sediment appears. On Loffier’s blood serum 
the surface growth is abundant and cream-colored, with no digestion 
of the media. On potato there is a yellowish, nonspreading surface 
growth. Litmus milk is acidified in twenty-fom- hours, becoming 
alkaline in three or four daj^s. There is no coagulation. Pro- 
teolj'sis starts in about seventy-two hours, and is almost complete in 
ten daj's. There is no hemotysis on blood-agar plates. Nitrates are 
reduced to nitrites. No indol is formed in peptone media. Ptydro- 
gen sulphid is produced. Acid and gas are formed in the following 
1 per cent carbohj'drate broths : dextrose, levulose, arabinose, inosite, 
dulcite, rhamnose, mannose, mannite, zjdose, maltose and galactose. 
There is no fermentation of inulin, dextrin, raffinose, lactose, salicin 
nor saccharose. 

Thermal Death Point. Salt solution suspensions of twenty-four- 
hom agar-slant cultures were killed bj’ heating at 55° C. for thirty 
minutes. 

Pathogenicity. Rabbits were infected bj- intravenous injection of 
0.5 cc. of a twenty-four-hour broth culture, and the organisms were 
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recovered from the intestine at autopsjL There was no evidence of 
meningitis in the rabbit, and meningeal cultures were negative. 
Subconjunctival inoculation of a rabbit produced an abscess, which 
cleared up in three weeks. There was no evidence of meningitis in 

this animal. . „ , . 

The cultural and biologic characteristics of this organism place 
it in the paratyphoid-enteritidis group. The members of this 
group from which it cannot be differentiated by cultural methods 
alone are B. paratyphosus B, B. enteritidis, B. suipestifer and B. 
aertrycke (de Nobile). 

Serologic Studies. Agglutination tests were performed between 
the organism here reported. No. 20249, and the following known 
strains : 

B. paratyphosus A, Mear’s strain, originally from the Hygienic 
Laboratory. 

B. paratjTihosus B, Cool’s strain, originally from the Hygienic 
Laboratory. 

B. ^rtrycke, de Nobile, No. 633 American Tj^qje Culture 
Collection. 

B. suipestifer. No. 214, American Type Culture Collection. 

B. enteritidis. No. 210, American Type Culture Collection. 

The tests included, first, the reaction between the unknown 
organism No. 20249, and sera specific for the various members of the 
group; second, the reaction between the various members of the 
group and a serum specific for No. 20249; third, the reaction of 
certain members of the group and the specific 20249 serum, after 
absorption of agglutinins from the latter by the various organisms 
tested. 

Technique. The agglutinating sera for B. paratyphosus A and B 
were obtained from the laboratories of H. IC. Mulford Company. 
The other antisera were prepared by the injection of killed cultures of 
the homologous organisms into rabbits. These antigens were salt 
solution suspensions of twenty-fom-hour agar-slant cultures, killed 
by heating for thirty minutes at 60° C. The antigens for agglutina- 
tion were prepared by growing the organisms for four days in nutri- 
ent bouillon with daily subcultm-e, after which they were centrifuged 
at high speed for ten minutes. The supernatant fluid was then 
pipetted off, and the organisms were suspended in salt solution. 
These living antigens were used for the agglutination tests. After 
the agglutination tests had been set up they were ineubated for two 
hours at 55° C. in the water bath. Readings were made at the end 
of this time, and again after eighteen hours in the ice box. 

The technique for the agglutinin absorption tests was as follows: 
twenty-four-hoiu cultures on agar slants, after three daily subcul- 
tures, were stirred directly into 3 cc. of the immune serum to be 
tested, until a suspension of a standard density was obtained. The 
suspension was then incubated at 37° C. for two hours, centrifuga- 
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lized, and the clear, supernatant fluid was pipetted off and. diluted 
as'sliown in the table. The balance of the test was the same as that 
with unabsorbed serum. 


TABLE II.— AGGLUTINATION TESTS. 


Immune serum. Antigen. 


20249* . . . . ! 20249 

] B. enteritidis 
I B. ffirtrycke 
' B. Euipestifer 
B. enteritidis . . j B. enteritidis 

120^9 

B. certrycke . . ! B. aertrycke 

! 20249 

B. suipestifer . . B. suipestifer 

20249 

B, paratypbosus A B. para A 
20249 

B. paratypbosus B B. para B 
20249 


* 20249 is the organism isolated from the cerebrospinal fluid of the case here reported. 


Results of Agglutination Tests. Table II gives the agglutination 
reactions of sera of animals immunized against the organisms in the 
first column, and tested with the organisms in the second. Our 
cultme No. 20249 is agglutinated by antienteritidis serum, anti- 
aertrycke serum and antiparatyphosus B serum. 20249-Antiserum 
agglutinates B. aertrycke and B. enteritidis. 


TABLE III.— AGGLUTININ ABSORPTION TESTS WITH laiMUNE SERUM OF 
B. PARATYPHOSUS B ABSORBED BY ANTIGENS NO. 20249 
AND B. PARATYPHOSUS B. 


Absorbing 

antigen. 


B. parat>’pbosus B B. paratypbosus BIO 0 0 0 OOO 

' 20249 0 0 0 0 0 0 0 

20249 .... 1 20249 ! 0 0 0 0 0 0 0 

B. paratypbosus B | + + + + + + + + + + + + + + + ++ 

Table III shows the results of an absorption test performed to 
exclude the identity of No. 20249 and B. paratj’phosus B., tlic 
commonest of the tliree test organisms mentioned above. This 
test reveals the fact that B. paratj'phosus B could absorb all anti- 
body from antiparatj'phosus B serum, while No. 20249 could only 
absorb its own nonspecific agglutinin from that serum. It, tliere- 
fore, did not disturb the titer of the serum for its own specific 
organism. This shows that No. 20249 is not B. paratypliosiis B. 




++++ + ++ + ++++ ++ ++ ++ 0 0 

4 ' 4 - 4 ' + 4 “+ + 4 ” 4 * 4 “ 4 - 0 0 0 0 

4 - 4 - 4 - 4 - 4 - 4 - 4 - 0 0 0 0 0 

4-0 0 0 00000 
4 - 4 - 4 - 4 - 4 - 4 - + 4 - 4 - 4 - 4 - 4 - ++ ++ + 0 0 

++++ + + ++ + + + 0 0 0 

+ + ++ + +++++++ ++ ++ 0 0 0 

+ + ++ + + ++ ++ + + + 0 0 

+ + ++ + + +++++++ 0 0 0 
0 0 0 0 00000 

+ + ++ + ++ + ++ + ++ + + ++ - 1-0 0 
+ + 0 0 0 00000 

+ + ++ + ++ + ++ + ++ + + ++ + 0 0 
++ ++ +0 00000 
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TABLE rV.— AGGLUTININ ABSORPTION TEST MTTH BIMUNE SERmi OF 
NO. 20249 ABSORBED BY ANTIGENS OP OTHER STRAINS. 


Absorbing 

antigen. 

Antigen. 

Dilution of immune serum. 

1 in 
20. 

40. 

80. 

160. 

320. 

640. 

1280. 

2560. 

5120, 

20249 .... 

20249 

0 

0 

0 

0 ' 

0 

0 

0 

0 

0 


B. enteritidis ! 

4- 

0 

0 

0 

0 

0 

0 

0 

0 


B, fflrtrycke i 

-f 

0 

0 

0 

0 

0 

0 

0 

0 

B. enteritidis . 

B. enteritidis i 

0 

0 

0 

0 

0 

0 

0 

0 

0 


20249 1 

+ 

+ 1 


0 

0 

0 

0 

0 

0 


B. certrycke 

0 ' 

0 ' 

0 ' 

0 

0 

0 

0 ’ 

0 

0 

B, certrycke , . ! 

B. jnrtrycke 

0 

0 : 

0 ; 

0 

0 

0 

0 

0 

0 

] 

20249 ^ ^ 1 


+ 4-“f 

+++ 

+ 4- 

4-4- 

4-4- 

0 1 

0 

1 0 

1 

B. enteritidis ' 

1 

+++' 

1 

i 

++ ' 

! 

4 - 4 - 

1 

4 - 4 * 

1 

4 - 4 - 

''I 

0 

i 0 . 


Table IV gives the results of agglutinin absorption tests performed 
with No. 20249 serum treated with No. 20249, B. sertrycke, and B. 
enteritidis antigen, each of the sera being tested, after absorption, 
with each of the three organisms. 

This test shows that organism No. 20249 takes out all agglutinin 
from its own serum, and takes out nearly all the specific enteritidis 
antibody from the antienteritidis serum. It takes out no agglutinin 
from antiffirtrycke serum. From this, with the cultural observa- 
tions, we conclude that the organism here reported is identic with 
B. enteritidis of Gaertner. 

Summary. A review of the literature reveals 15 previous cases 
of meningitis from which bacilli of the paratyphoid-enteritidis group 
were isolated, and a sixteenth case is here reported. 

Most of the cases occurred in childi'en. 

All the cases aged a year or less died, including the present case. 

In most of the eases the fluid was purulent, or showed a predomi- 
nance ot polymorphonuclear neutrophils. 

In all the previously reported cases in which blood culture was 

made, it was positive. In our case postmortem blood culture was 
negative. 


Concisions. Meningitis due to bacilli of tlie paratyphoid- 
enteritidis group is a serious condition, usually fatal in the very 
young. It should be suspected whenever Gram-negative motile rods 
are found in the cerebrospinal fluid. 
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REVIEWS. 


Le Cancer. By Gustaa'^ Roussy, Avith the collaboration of Roger 
Leroux and Maurice Wolf. Pp. 846; 280 illustrations, and 
many colored plates, charts and tabulations in the text. Paris; 
Masson & Co., 1929. 


This A^ery impressiA^e Amlume is a second completely reAused and 
reset edition of Volume II of the Fifth Fasciculus of the “Nouveau 
Trade de Medecine by, Roger,” Widal and Teissier. 

It is a Avork of really magnificent appearance, though formidable 
in size. It is beautifully illustrated Avith photographs, photomicro- 
graphs and colored plates. Unfortunately, hoAvever, it is printed 
upon a very highly glazed paper in order that the cuts may shoAV to 
best advantage, AAdiich is bad for the reader on account of the reflec- 
tions of light from the pages, Avhich tire the eyes. 

It covers the entire subject of oncology— historj’-, philosophy, 
etiology, morbid anatomy, histology, experimentation, statistics, 
treatment, tumors of the loAver animals, tumors of plants, and so 
forth, and, in general, the treatment is quite full and satisfactorjL 
Some American readers may experience difficulty Avith the nomen- 
clature, AAdiich is difterent from that to Avhich they are accustomed. 

J. McF. 


Esophageal Obstruction, Its Pathology, Diagnosis and 
Treatment. By A. Laavrence Abel, M.S. (Bond.), F.R.C.S. 
(Eng .) , Assistant Surgeon to the C ancer Hospital , London ; Surgeon 
to the Kensington General Hospital; Assistant Surgeon to the 
WoolAA'ich War Memorial Hospital; Surgeon to the London Locke 
Hospital. Pj). 220, including full bibliography for each chapter; 
ld2 illustrations and 2 color plates. Neiv York; Oxford 
University Press, American Branch, 1929. Price, 89.00. 

The book is unique in that the A\4iole subject of esophageal disease 
is iircsentcd in relation to its most important symptom, namely, 
ohstruetion. It is Avell Avritten, interesting, and apparently based on 
a wide surgical experience and clinical knowledge. An exhaustiA^e 
bibliography appended to each chapter shoAvs Avide reference to the 
literature altliough, occasionally, an important contribution seems 
to have escaped the author. The anatomic, embryologic, phy- 
siologic anil bacteriological considerations in esophageal disease are 
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presented. General diagnosis including instrumentarium is con- 
sidered. Roentgen ray and direct esophagoscopic examination are 
stressed as the most important and onlj'^ reliable means of arriving 
at the correct diagnosis in esophageal disease. Medical, Roentgen 
raj’^ and surgical methods of treatment of esophageal disease are 
presented, but from the standpoint of the American clinician many 
of our well established procedures are not properly evaluated, and 
are discarded. Esophageal constrictions due to congenital mal- 
formations, acute obstruction including foreign bodies; cardio- 
spasm and neuropathic affections of the esophagus, and obstruction 
due to extrinsic pressure are given adequate consideration. Diverti- 
culum, phar^mgo-esophageal, is considered under pathology, diagnosis 
and treatment. Diverticulum of the esophagus proper; chronic eso- 
phagitis, including simple ulcer, simple tumor, varices, granulomata 
(tuberculosis, syphilis, actinomycosis), and simple strictures of the 
esophagus are given three chapters. Of particular interest are the 
four last chapters of the book devoted to cancer of the esophagus, 
pathology, diagnosis, palliative treatment and radical treatment. 
The author strongly emphasizes the fact that the only hope of curing 
cancer of the esophagus lies in early diagnosis, which can be made 
only by direct examination with the esophagoscope. In referring to 
the radical cure by surgical excision the author states, “Cancer of the 
esophagus is so fatal that in the absence of any contraindication 
such as metastases, or extreme emaciation radical removal should 
always be attempted.” The book is distinctly surgical in its point 
ef view and is a most important contribution to the literature of 
osophageal disease. G. T. 


Selected Readings in Pathology eroiM Hippocrates to Virchow. 
Edited by Esmond R. Long, Professor of Pathology, University of 
Chicago. Pp. 301; 25 illustrations. Springfield, Illinois and 
Baltimore, Maryland: Charles C. Thomas, 1929. Price, S4.00. 

Those who cherish Camac’s “Epoch Making Contributions to 
jMedicine” as an easy and tempting way of getting back to certain 
important original sources were delighted to hear that Long was to 
follow up his History of Pathology with translations of exceqits 
from the works of the master vTiters of medicine. We use the word 
medicine advisedly for the history of pathology in its broadest sense 
is so interwoven with the history of medicine that in this volume, 
for example, only two or three out of the thirty-six selections belong 
strictly in tlie domain of morbid anatomy. Thus the editor lias 
quite properly included such clinicopathologic treatises as Corvi- 
sart’s “Diseases of the Heart,” Laennec’s immortal "Traite de 
I’Auscultation hlediate,” Briglit’s “Reports of Medical Cases,” 
and so on. The chronological order has been followed and original 
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passages, varying from 2 to 26 pages in length, have been selected 
either for their intrinsic historical importance or as representative 
samples of "lengthy volumes which in their entirety were of unusual 
influence.” Following Hippocrates, Celsus, Galen and Paul of 
jfEgina, Rhazes represents the Arabic influence, and William of 
Saliceto the mediaeval period. In the Renaissance, we have Beni- 
vieni, Fracastor and Fernel; while Severinus, Tulp, Wepfer and 
Sylvius share with Harvey in the seventeenth century. Lancisi, 
Ruysch and Astruc lead up to the great Morgagni, while Hunter, 
Baillie and Bichat usher in the nineteenth century. Here the great 
English and French pathoclinicians are liberally represented, while 
our own Horner, Gerhard and Gross precede the two master path- 
ologists, Rokitansky and Virchow. 

It is a rather melancholy fact for pathologists that the last con- 
tribution considered worthy of inclusion in this series was written 
over seventy years ago, a longer period than had elapsed between 
any of the previous selections back to the fifteenth century. E. K. 


Minor Surgery. By Frederick Christopher, M.D., F.A.C.S. > 
Pp. 694; 465 illustrations. Philadelphia: W. B. Saunders 
Company, 1929. Price, S8.00. 

The author has presented to his readers a most instructive and 
comprehensive treatment of true minor surgery. It has been some 
time since the reviewer has had the pleasure of writing a criticism 
wliich has such little adverse criticism in it. He ventures to express 
the opinion that this is the most thorough, instructive, up-to-date 
and interesting work of the sort that it has been his pleasure to read 
in j^ears. The book contains a world of information most aptly 
imparted to one who cares to read. The story is admirably pre- 
sented and each subject is covered well. Senior surgeon, assistant 
surgeons, interns and students all can profit by having this book at 
hand throughout their daily work. " E. E. 


Varicose^ Veins. By H. 0. McPheeters, M.D., F.A.C.S. Pp. 

208; 35 illustrations. Philadelphia: F. A. Davis CompanVi 

1929. Price, S3.50. 

In this little volume the autlior lias made a resume of a most 
thorough investigation of the literature throughout the world and 
combined it with his own experience in the care and treatment of 
some 800 cases of varicose veins. He discusses the embrvology, 
anatomy, etiology and patliology of this very common condition ami 
points out die shortcomings of surgery and the advantages of the 
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injection treatment. This treatment is outlined in great detail, 
giving the drugs, technique, induration, contraindications and com- 
plications as well as the results to be expected. The book should be 
read by every surgeon and internist for it presents the entire subject 
in a most comprehensive and convincing manner. 

The volume is a well appointed, nicely written and well-illustrated 
example of a good piece of work. E. E. 


La Terapia Epatica e Le Sue Applicaziom con Particolare 

Riguardo All’ Anemia Perniciosa. By Paola Introzzi. 

Pp. 75. Bologne: L. Cappelli, 1929. 

Following an interesting retrospect of the use of liver in thera- 
peutics, the author considers the various ways in which it may 
exert its beneficial effect in pernicious anemia. His choice— a poor 
one, we believe— of the antihemolytic action of the liver is appar- 
ently based on Ferrata’s teaching that the embryonic megaloblast is 
replaced by the normal erythroblast simultaneously with the forma- 
tion of liver cells! In treating pernicious anemia, he has had good 
re-^ults with extracts of lymph nodes and considers that the active 
principle is not specific to the liver, but ma}' be found in lymph 
nodes, kidney, heart and voluntary muscle. E. K. 


An Outline of Endocrinology. By W. M. Crofton, B.A., M.D. 

Second edition. Pp. 163; 53 illustrations. ATew York: Yfilliam 

Wood & Co., 1929. Price, .S3.00. 

Realizing that a medical textbook is partly out of date when 
it first appears, in the first edition, the author left blank pages for 
notes at the end of the book. In the present edition instead of 
revision, the notes are supplied for these pages. The book is sane, 
reasonably up to date and contains a .surprising amount of worth- 
while information within its small content. 

E. K. 


An Introduction to the Study of Piiy.sic. By William Heber- 
den (1710-1801). Pp. 159; 7 illustrations. New ^ork: 

Paul B. Hoeber, Inc., 1929. Price, 82.00. 

Feav are more to be envied than the keen bibliopliile Avhoin cir- 
cumstances permit to give free rein to his liobby. At the moment, 
rare in these days, when in addition to this he is permitted to pick 
up some unsuspected rarity for a mere trifle, then is he indeed in his 
seventh heaven. In the prefatory essay of this book, Dr. C nimmer, 
one of our most persistent and successful “nugget” discoverer.-?. 
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describes how the manuscript of this hitherto unknown work of 
Heberden’s was brought to light. And the “Introduction” is well 
worth reading today for its own sake. ^ For good measure, a reprint 
of Ideberden’s “Some Account of a Disorder of the Breast is also 
included, so that we have conveniently at hand the first account of 
that disease of physicians, angina pectoris. E. K. 


Stephen Hales, D.D., F.R.S. An Eighteenth Century Biog- 
raphy. By A. E. Clark-Kennedy, M.D., M.R.C.P., Felloiv 
of Corpus Christi College, Cambridge, Assistant Director of the 
Medical Unit and Assistant Physician to the London Hospital. 
Pp. 256; 14 illustrations. Cambridge University Press. Sole 
American Agents New York: The Macmillan Company, 1929. 

Most medical men know, or should know, that Stephen Hales was 
the first to measure the pressure of the circulating blood and that he 
successfully combined a profitable religious and scientific career. 
How many, however, are acquainted with his studies on the growth 
of bone, the chemistry of respiration and the flow of sap in trees; 
or with his achievements in ventilation— among tlie earliest in 
preventive medicine— or with the part that he played in successfully 
establishing our colony of Georgia, and in bringing the Wesleys to 
this country? For those who would like to know more of this 
interesting character the story is here told in a better and more 
complete form than can be found elsewhere. E. IC. 


The Custom of Couvade. By Warren R. Dawson, F.R.S.E., 
Fellow of the Royal Society of Medicine, of the Society of Anti- 
quaries of Scotland and of the Royal Anthropological Institute, 
Pp.^ 118; 1 illustration. Manche.ster, England: Manchester 
University Press, 1929. Price, 7 shillings and sixpence. 

“The word ‘Couvade’ is the name applied to a curious and wide- 
spread custom that was known in antiquity, and still survives in 
many parts of the world. According to this custom, the fatlier of a 
child, at the time of its birth, takes to his bed and behaves generally 
as though he, and not his wife, ivere the mother of the infant.” 

Though more ethnological than strictly medical, this book is sure 
to interest the inquiring medical mind. Though widespread 
through primitive races of all ages, including the present, the reason 
for this curious custom has never been satisfactorily solved. In 
bringing together a monumental list of examples to provide material 
for an intelligent discussion of the significance of this interesting 
})rohlem, the author has furnished a most readable and entertaining 
volume. 
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Diseases Transmitted from Animals to Man* B}’’ Thojias G. Hull, M.D. 
Pp. 350; 29 illustrations. Springfield, 111. Charles C. Thomas, 1930. 
Price, $5.50. 

Grundlagen der aiiologischen Behandlung der Nierenentzlindungen. B}'’ Dr. 
Viktor Kollert. Pp. 161. Leipzig and Wien: Franz Deuticke, 1929. 
Price, M 9. 

The Cancer Process. By J. J. M. Shaw, M.A., M.D., F.R.C.S.E, Pp. 16. 

Edinburgh: E. and S. Lmngstone, 1930. Price, 1 shilling. 

The Story of Sail Michele.* By Axel Munthe, M.D. Pp. 530. New 
York: E. P. Dutton & Co., 1929. Price, $3.75. 

Hypertension and Nephritis.* By Arthur M. Fishberg, M.D. Pp. 566; 

34 illustrations. Philadelphia: Lea & Febiger, 1930. Price, $6.50. 
Annals of the Pichett-Thomson Research Laboratory. Vol. V. The Patho- 
genic Streptococci, Their R6le in Hxmian and Animal Disease, Contimied.* 
Pp. 392; 45 plates. Baltimore: The Williams & Wilkins Company, 
1929. 

The Immunology of Parasitic Infections.* By Williajm H. Taliaferro, 
Ph.D. Pp. 414; 28 illustrations. New York: The Century Company, 
1929. Price, $6.00. 

The Medical M^lseum, Based on a New System of Visual Teaching.* By 
S. H. Daukbs, O.B.E., M.D., D.P.H., D.T.M. and H. Pp. 172; 44 
illustrations. London: The Wellcome Foundation, Ltd., 1929. 

NEW EDITIONS. 

Incompatibility in Prescnptions and How to Avoid It.* New edition 
rewsed and enlarged. Bj’’ Thomas Stephenson, D.Sc., Ph.C., F.R.S. 
(Edin.), F.C.S. Pp. 61. New York: Paul B. Hoeber, Inc., 1929. 
Price, $1.50. 

Mammalian Physiology. A Course of Practical Exercises. A neiv edition. 
By E. G. T. Liddell, D.M., and Sir Charles Sherrington, O.M., 
M.D., D.Sc. (C.ANTAB.), F.R.S. Pp. 162; 50 illustrations. 0.\'ford: 
Clarendon Press, 1929. 

A verj' valuable book for physiological classes in any country. 

The Essentials of Histology.* B}' Sir Edward Sharpev Scm^FER, F.R.S. 
Professor of Ph 3 'siolog}" in the University of Edinburgh. Pp. 628; 
758 illustrations. Twelfth edition. Philadelphia: Lea & Febiger, 

1929. Price, $5.00. 

The Care of the Nose, Throat and Ear. Bj" W. Stuart-Loiv, F.R.C.S. (Eng.) 
Pp. 88; IS illustrations. Second edition. London: Bailliere, Tindall 
<fc Cox, 1929. 

A Textbook of the Practice of Medicine. B}’’ ^'^arious Authors. Edited b}'' 
Frederick W. Price, AI.D., F.R.S. (Edin.). Pp. 1871 ; 112 iUustrations. 
Third edition. Oxford University Press, 1929. • 

Bacteriology for Nurses. By H.arrv W. C.vrev, A.B., M.D. _ Pp. 282; 44 
illustrations. Third edition. Philadelphia: F. A. Davis Compan}', 

1930. Price, $2.25. 

* Itoviews of titles followed by an asterisk will appear in a later number. 
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Nasal Spray Method of Administering Hormones of the Ovary and 
Pituitary Gland. — In 1922 Blumgart suggested the application of 
pituitrin into the nasal mucosa in order to do away with the necessity 
of repeated hypodermic injections in the treatment of diabetes insipidus, 
stating at that time that extracts of the posterior tube of the pituitary 
are effectively absorbed from the nasal mucosa. Pratt and Smeltzer 
(Endocrmology, 1929, 13, 320) performed experimental tests upon rats 
to see if the ovarian hormone is absorbed through the mucous membrane 
of the nose or the vagina. They found that it was definitely absorbed 
from these two sites, as well as from the conjunctiva. They report upon 
a series of patients to whom the ovarian hormone and the active princi- 
ples of the posterior lobe extracts were given by the mucous membrane 
of the nose route, utilizing for the application of the substances a small 
glass nebulizer. They report that applied in this fashion in the nose, 
the material is completely absorbed without sign of local irritation. 
Wlien local nasal abnormalities exist, it is possible to make use of the 
vaginal mucosa. The advantages of the nasal method of administra- 
tion o\'er liypodermic injections are too obvious to need repetition. 

Exhaustion States. — There has been an increase in the exliaustion 
states in the past ten years. Just why this has occurred has aroused 
considerable discussion. Dowden and Johnson (J. Am. Med. Assn., 
1929, 93, 1702) write that four causes have been suggested for this well 
recognized increase in the loss of a sense of well-being of the present- 
day generation: (1) The World War and its effects; (2) the 1918 
epidemic of influenza and its persistent residuum; (3) the advent of 
prohibition, and (4) the oversaturation of the atmosphere with carbon 
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monoxid from the exhausts of automobiles. They have examined 6SS 
patients without specific underlying disease. They note that in these 
indi\dduals complaining of ease of tiring that there is a reduction in the 
gastric acidity; that there is a lowered basal metabolism; the blood 
pressure is diminished; a seeondary anemia is common, as is a slow 
pulse. After an extremely thorough examination of these run-down 
individuals, they conclude that the exhaustion state arises chiefly from 
infections of the respiratory tract and from nervous and mental strain. 
To cure it, the etiologic factor must be removed. Sometimes this is a 
comparatively simply procedure; at other times it is extremely difficult. 
Under any circumstance, endocrine therapy, which they recommend, 
would be of no value unless the etiologic factor responsible for the 
production of the condition is removed. 


The Effect of Guanidine Compounds on Unanesthetized Dogs.— 
Major and Weber {J. Lab. and Clin. Med., 1929, 15, 125) state that 
when guanidine salts are injected into the experimental animal there is 
an elevation of blood pressure. Certain observers have reported in 
unanesthetized animals that there was a fall of pressure. In order to 
determine this point they observed a series of dogs who were given 
relatively small doses of mctliylguanidme sidphate when not under the 
influence of an anesthetic. Blood pressure was raised very strikingl}^ 
before any toxic symptoms appeared and increase in the pressure was 
greater in the unanesthetized animal than in the dog under ether. 


SURGERY 


UNDER THE CHARGE OP 

T. TURNER THOMAS, M.D., 

PHILADELPHIA, FA. 


Pathologic Lesions of the Gall Bladder. — Baumgartner (Svrg., 
Gy nee. and Ohst., 1929, 49, 780) claims that there are no characteristic 
symptoms or clinical data to differentiate the apparently earlier types 
of cholecystic disease; in the later stages, however, certain characteristic 
data are present. The clinical features of chronic catarrhal cholecys- 
titis and strawberry gall bladder or cholesterosis were identical, l^ie 
occurrence of stones in a fairly high percentage of gall bladders showing 
minimal pathologic change further substantiates the theory that gall 
bladders may assume a normal appearance between attacks. Chronic 
fibrous cholecystitis showed a higher incidence of gall-stone colic, 
jaundice, chills and fever than the groups of chronic catarrhal chole- 
cystitis and strawberry gall bladder. Stones were present in 89 per 
cent of the cases in this group. Acute and subacute cholecystitis may 
occur vdthout appreciable increase in temperature or leukocytosis. 
Gall stones occurred in 96 per cent of the cases. The symptoms of 
empyemia of the gall bladder vary greatly. The chronic form usually 
is not accompanied by any grave manifestations. The acute form not 
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infrequently is fulminating in character. Stones occurred m 96 per 
cent of these cases also. Gangrene of the gall bladder is associated with 
marked clinical manifestations. There is marked tenderness and the 
temperature and leukocyte count are higher than in the acute forms. 
Stones occurred in 96 per cent. Papillomata occur inore frequency 
than the reported frequency. The single papilloma is friable and easily 
overlooked. The relation between pa.pilloma and malignancy is 
problematic. Adenomata always occur in the fundus. The common 
types of malignant lesions are carcinoma simplex, adenocarcinoma, 
squamous-cell epithelioma and sarcoma. 


Immediate and Eventual Features of Healing in Amputated Bones.— 

Barber {Ann. Snrg., 1929, 90, 985) says the same successive stages in 
bone healing were observed which are characteristic of repair in frac- 
tures. These are in order, vascular erosion in bone end and adjacent 
shaft, consequent molecular disintegration of bone adjoining the site 
of amputation, rounding of bony stump itself, quiescence in osteoporotic 
shaft, closure of medullary cavity by cap of bone, which rapidly becomes 
condensed, restrained production or absence of osteophytes. The time 
element accords well with the time of appearance of the corresponding 
phenomena in healing fractures. The original erosion of the ampu- 
tated end is already well advanced within five or six days of the surgical 
trauma, even before the marks of the saw cut are obliterated from the 
bone. Flake-like sequestra undoubtedly occur and probably separate 
in less than three weeks. In amputation stumps the production of 
callus is much more restrained than in fractures. The medullary cap 
is certainly developed from the endosteal and definitive callus. 


Radiation in the Treatment of Rectal Cancer.— Birkley (Ann. 
Surg., 1929, 90, 1000) writes that efficacy of radiation therapy in the 
treatment of rectal cancer has been greatly increased by improvement 
in technique. Reclassification of rectal cancer from the standpoint of 
the degree of radiosensitivity and of malignancj'^ has resulted in an 
improved treatment of this disease. Utilization of radical surgery as 
an adjunct to treatment by radiation therapy is often the method of 
choice. The eflects of treatment of this disease by any single method 
or combination of methods are greatly enhanced when an early diagnosis 
has been established. Recognition of the degree of malignancy is 
suggested as the determining factor in the choice of surgical route, 
whether abdomino-perineal or perineal if surgery is indicated. 


Arsphenaimn Dermatitis with Gangrene.— Robinson (Am. J. Syph., 
1929, 13, .530) states that this fatal case of arsphenamin dermatitis vras 
the lesult ot neoarsphenamin poisoning and could probably have been 
avoided if the physician had stopped therapy with the onset of itching, 
i his IS the second case of this character within three weeks’ time, and 
tile author believes that it should be stressed that neoarsphenamin is 
sometimes attended with severe and even fatal reactions. In reviewing 
the literature a case complicated with dry gangrene was noted. All 
the fingers and two-thirds of the hands were totally mumtnified. 
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Experiences with the Gerson Diet in Pulmonary Tuberculosis.— 
ScmvALM {Klin. Wchnsclir., 1929, 8, 1941) reports liis experiences with 
the diet recently described and advocated by Gerson from Sauerbruch's 
Clinic. It was claimed that this diet not only improves but also cures 
patients mth severe forms of tuberculosis. The author, however, 
observed no beneficial effect on 20 patients. The clinical and Roentgen 
ray examination of the lungs showed no appreciable improvement. The 
gain in weight was not different from that of other patients on routine 
diet. The blood picture and sedimentation rate was also uninfluenced. 


The Treatment of Pleuritic Effusions. — Hordeb {Brit. Med. J., 1929, . 
p. 605) believes that the successful handling of a case of pleuritic effusion 
depends on a consideration of the following factors: (1) The cause of 
the infection; (2) the nature of the effusion; (3) its size; (4) the stage in 
the disease at which the patient has arrived; (5) the associated condition 
of the lung; (6) the degree of illness of the patient; (7) the contribution 
made by the effusion, as such, to the illness. No effort should be 
spared in making a diagnosis as to the nature of the infection and 
effusion. An active and inflammatory process in the lung should, on 
the whole, contraindicate the removal of pleuritic effusion, for the 
presence of fluid is beneficial in keeping the lung at rest. Of course, 
the toxic and mechanical influence of the fluid should be considered 
with judgment. In case the serous effusio7i (tuberculotic) is large or 
causes respiratory or cardiac embarrassment, it should be tapped at 
once. If no signs of absorption are present after fourteen days, it 
should be tapped. Too early and too frequent removal of fluid may 
spread or cause a flare-up of the underlying pathologic process. Too 
late interference may leave the lungs permanently collapsed. If there 
is definite evidence that the lung is diseased, the replacement of the fluid 
by oxygen should be considered. Because spontaneous absorption or 
the removal of fluid at the proper time almost always takes care of the 
effusion, the author believes that the problem of auto-serotherapy is a 
matter of supererogation.” In removing the fluid local anesthesia 
should be used effectively. The nick of the sldn with a sharp scalpel 
before inserting the needle is advocated. Trocars with cannules are to 
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be avoided. If the patient feels well there is no limit to the amount to 
be removed . Drugs injected into the pleura are of* doubtful value. 
After care is important and it should be conservative. In rheumatic 
effusions, aspiration is seldom necessary. In lymphadenoma and 
cancer the individual case must determine the care. In case of puruleni 
effusions and empyema, the principles of treatment of serous effusions 
holds, but the time factor is of greater urgency. During the active 
stage of pneumonia, resection and incision should be postponed, and 
aspiration should be repeated if necessary. In a considerable number of 
cases this method suffices. The character of the pus is less important 
than the general condition of the patient in deciding the choice of treat- 
ment. If the active process in the lungs is subsiding and the general 
condition is satisfactory, incision, rib-resection and drainage is the 
preferred method. It is very doubtful if irrigation as’ a routine proce- 
dure is justified by results. Irrigation at the time of operation is of 
questionable value, and in care of pulmonary abscess it certainly should 
be avoided. The care of the patient should receive special attention. 
Fresh air, good food, sunlight and ultraviolet rays are beneficial. 


“Activated” (Irradiated) Fluorescein in the Treatment of Cancer. — 
Encouraging results in the treatment of certain types of malignant 
tumors is reported by Copeman, Coke and Gouldesbrough {Brit. Med. 
J., 1929, p. 233). A solution of 2 to 2.5 per cent (occasionally 5 per 
cent) sodium fluorescein containing 3 per cent sodium bicarbonate was 
used. Neutral solutions were found to be inactive. The sodium 
fluorescein had to be activated by Roentgen rays which penetrate a 
filter of 4 mm. of aluminium to be effective. Because of the fairly 
moderate penetrating ray used for excitation there was a limit to the 
depth of the body at which results could be obtained. The most 
striking cases were those of superficial growth, such as breast carcino- 
mata, sarcomata, malignant glands, bone tumors in thin parts, etc. 
Appmently the more cellular the tumor the better the results. The 
routine treatment outlined by the authors is as follows; (1) Paint with 
fluorescein solution, or administer internally; (2) irradiate with an 
adequate dosage of Roentgen rays or radium; (3) repeat 1, 2, 3 times, 
at intervals of a week; (4) allow three weeks rest; (5) repeat the com- 
plete cycle, as often as considered desirable. On the seventh day in 
many instances retrogression of the growth may appear. Progress 
seems to r-ary much. Four to six months continuous treatment is 
necessary before the result can be judged definitely. Large fungating 
tumors may break down so rapidly as to cause serious toxic effects. 
Seventy cases of malignant disease (“for the most part stated to be 
inoperable ) were treated. Eight of the patients apparently re- 
covered,^ 20 were much improved, 7 are too recent for statement; the 
others cither shoved no improvement or died. The most satisfactory 
response was observed in cases_ that had not been treated by any 
method pre^•iously. In superficial secondary growth, injection of the 
tumor with a few drops of fluorescein solution often resulted in rapid 
disappearance of the growth. Often if fluorescein treatment is used in 
cases considered inoperable, the induced changes make the case 
amenable to surgery. 
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The Period of Infectivity and Serum Prevention of Chickenpox.— 

Gordon, Meader (./. Avi. Med. Assn., 1929, 93, 2013) state that 
preceding the eruption chickenpox is apparently infectious for only a 
brief period, probably not more than riventy-four hours. Infectivity 
during convalescence is less prolonged than comrhonly considered and 
does not necessarily coincide with the persistence of crusts. It proba- 
bly lasts only ten days. Convalescent serum furnishes a high degree 
of protection if secured within one month of the period of the lesions. 
If the serum is obtained after a longer time it is progressively less 
efficient and after five months confers immunity only in about one- 
third of the immunized susceptibles. In their work to corroborate 
the reported results of the protective action of the serum, they used 
10 cc. of a pooled serum from convalescents of from one to two months. 
The results were very satisfactory. In three outbreaks there were no 
secondary cases. In another outbreak, one of six immunized suscep- 
tibles developed chickenpox. These children were all under eight years 
of age and 11 were less than four years. The possibility that divided 
doses might give better results was not upheld on trial. In their 
experiments 55 of 81 susceptible children or 68 per cent developed 
chickenpox when serum was not used. It was seen from this that 
it is not logical to conclude that the absence of infection in the im- 
munized group was entirelj^ due to the use of serum as a certain appre- 
ciable proportion seemed to escape infection under all conditions. The 
duration of immunity is brief. Ileexposure of 12 patients from secon- 
dary cases resulted in 2 clinical cases. In administering the serum 
it was given intramuscularly into the lateral aspect of the thigh. There 
were no reactions. As far as could be observed the course of the 
disease in immunized patients Avas in no AAmy modified nor Avas the 
expected incubation time appreciably affected. 

The Early Diagnosis of Latent Heredosyphilis.— Alarcon { Arch . d . 
Med. dcs. Enf., 1929, 32, 589) indicates a neAV clinical guide in the 
diagnosis of syphilis on the basis of a typical intestinal disorder occur- 
ring in children under three months of age. He calls this the tran- 
sitional dyspepsia of infants. It is characterized by symptoms occur- 
ring during the first days of breast feeding. Shortly after feeding 
regurgitation and hiccough occur AAffiich at times may aAvaken the infant. 
The intestinal disorder is eAudenced by crying. Vomiting is rare m 
breast-fed infants although frequent in artificial feeding. Acid diarmca 
with erythema of the buttocks folloAvs the initial constipation. 1 ® 
author diA’ides the condition into a preliminary stage lasting three AA^eeks, 
a secondary stage lasting six Aveeks and a final stage lasting three weeks, 
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and he feels that the influence of syphilitic septicemia on the nervous 
system is the most frequent cause. The early onset with the exag- 
gerated symptoms and the prolonged duration are suggestive of the 
underlying lues. 

The Size of the Reacting Area in Intracutaneous Tuberculin Tests.— 
Dickey {Am. J. Dis. Child., 1929, 38, 1155) studied /OO positive reac- 
tions to tuberculin. In these he found that the average area of the 
reaction was about 459 sq. mm. The size of the reaction varied Avidely 
in the group studied with the exception of that in very young children 
and of that in childi'en haAung phlyctenular conjunctivitis. He ob- 
served no difference of the average size of the reaction in girls and in 
boys. There was a gradual increase in the size of the reaction from the 
first to the sixth year although this may not mean an increase in the 
degree of sensitization. Children of Oriental parentage Avere moi-e 
sensitive than other racial groups. Children who .had had contact 
Avith tuberculous persons reacted more strongly than children AAdio gaA^e 
no such history. He suggests a relationship betAveen sensitivity and the 
extent of the markings in roentgenograms but he does not feel that 
there is any relationship betAveen sensitiAUty and other roentgenologic 
observations. It AA'as noted that children Avith phlyctenular conjunc- 
tivitis, lymph node, bone and joint tuberculosis reacted more strongly 
than those Avith hilar disease although the latter gaA'e slightly stronger 
reactions than children suffering from an adult type of pulmonary 
tuberculosis. 


Breast Feeding.— Gerstley {Arch. Peel., 1929, 46, 749) in a series 
of breast-fed babies noted that in each baby the amount taken at 
individual nursings during the day AA'ere quite A'^aried in contradistinction 
to the statements in textbooks that children take the same amount of 
food at each nursing. The A^ariability of some of these observations is 
extreme. Not only varying in amounts at each feeding and thus giving 
an irregular tAventy-four hour total so that no tAvo days Avere identical. 
One of the most surprising observations made was the enormous quan- 
tity of milk taken by one of the babies at some of his nursings, even 
during the early months of his life. These obserA^ations Avere checked 
and Avere found to have been accurate. It AA'as noted that during the 
fourth Aveek of age this infant took as much as to 9 ouqces at a 
nursing. This Avas an extreme record. Gerstley feels that his figures 
shoAv that it is impossible to standardize the diets of infants because 
their intake depends primarily upon their constitutional demands. He 
feels that this lesson should be remembered in bottle feeding. In 
this study the amounts of milk taken from each breast of the mother 
Avere also determined and in this series there Avas a greater ouput from 
the right breasts of the mothers not only in the case of an older child 
Avho nursed more vigoroirsly but also in the younger child. The author 
feels that the stimulus of the nui'sing infant is a great factor in pro- 
moting secretion of milk but there may be indiA'idual A'ariations in the 
breasts themselves. 


The Kahn Precipitation Test in Infants and in Early Childhood.— 
C.\p'EE and Kreidel {Am. J. Dm. Child., 1929, 38, 1206) feel that the 
ivalm te.st is a highly sensitive and specific serologic test in infancy and 
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early childhood and while it closely parallels the Wassermann reaction 
it is not identical with it. Positive Wassermann reactions are more 
easily reversed by antisyphilitic treatment than are positive Kahn 
reactions. The latter is considerably more sensitive than the former 
in mothers of sj'philitic offspring. It is highly specific in mothers of 
nonsyphilitic offspring and- equals the Wassermann test in this regard. 
It has decided advantages in simplicity as a laboratory procedure. In 
their study the authors believe that the Kahn test performed alone 
would have given somewhat more reliable information than the Wasser- 
mann performed alone but the performance of both complement fixation 
and precipitation test simultaneously on identical serums give more 
imformation than either test alone and affords a double control in 
serologic diagnosis. 
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Early Syphilis, Results of Treatment in Four Hundred and Forty-four 
Cases. — Chargin and Stone {Arch Derm, and Syph., 1929, 19, 750) 
state that while there is no complete agreement among syphilographers 
on the best single plan of treatment, it is generally accepted that the 
treatment should be intensive and that the combination of arsphenamm 
with merciu-y or bismuth should be used. This constitutes the modern 
method of antisyphilitic therapj"^ and although it has been employed only 
for about fifteen years, it has been in use a sufficiently long time to 
permit the evaluation of results. Chargin and Stone present an analysis 
of 444 cases of treated early sypliilis in the period 1911 to 1926. The 
criteria of cure in tliis series and standards involved included the 
earliness of the stage at which the treatment was started; the use of at 
least one course of arsphenamine and one coui-se of mercury or bismuth; 
the freedom from clinical recurrence while under treatment with a 
negative Wassermann at the end of treatment; observation for a least 
one and one-half years following the last treatment with no clinical 
recurrence during this period; and repeated negative Wassermanns 
during the period of observation. The authors did not exarnine the 
spinal fluid in all cases (nor is mention made of physical reexaminations 
or special neurologic or cardiac studies, so that to this extent the data 
for -decision as to cure are seriously incomplete). The cases were 
classified in fom- groups, primary seronegative cases, 36; primary sero- 
positive cases, 55 ; early secondary cases, 267 ; and late secondary cases. 
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86. The plans of treatment employed were: (1) The intermittent lian, 
regular courses of arsplienamin and mercury or bismuth with alter- 
nating periods of rest of one or tnm months. In this group were 269 
patients. (2) The intensive plan (Pollitzer), early saturation treatment 
of the patient with frequent and large doses of arsphenamin followed 
by a course of mercury or bismuth and concluded by a final course^ of 
arsphenamin. This was used in 16 patients. (3) The mixed injection 
2 )lan, using a mixture of neoarsphenamin and mercuric chlorid in courses, 
with alternating periods of rest. Twenty patients were treated accord- 
ing to this plan. (4) The continuous plan, alternating course of arsphen- 
amin and mercury without rest periods for as long as a year. This was 
used in 55 patients. (5) The irregular plan, as the name suggests, was 
used to designate a group of 85 patients treated without any organized 
or definite scheme. The term “course” as used by the authors means 
G to 8 injections of arsphenamin and 12 to 15 injections of mercury or 
bismuth. The dosage varied with the age and weight of the patient, 
arsphenamin averaging from 0.2 to 0.4 gm. per injection, and mercury 
or bismuth 1 to 15 cc. of the insoluble preparations (amounts of the salt 
not given). The majority of the patients in tliis series were treated 
with arsphenamin and the heavy metal concurrently, with rest periods 
betiveen com'ses. The authors believe that continuous treatment is 
generally not well borne, and that rest intervals are desirable to permit 
elimination of accumulated drugs and to avoid toxic effects. In primary 
seronegative syphilis, 90 per cent of the patients were apparently cured 
within the inadequate standard accepted by the authors and one-third 
of the ciued patients received but one com’se of treatment. The authors 
feel tliat the important factor in this stage is the early beginning of 
treatment rather than the amount or method employed, although it is 
noteworthy that the 4 cases receiving the intensive plan of treatment 
were all regarded as cures. Fifty-five cases of seropositive primary 
syphilis were treated, with 61 per cent of cures. Again the majority of 
cures in this group were in the patients recei^^ng but one or two courses 
of treatment. Tlie same percentage of cures, that is, 61, was obtained 
in 267 cases of early secondary syphilis, the majority receiving inter- 
mittent treatment and but one or two courses. Intensive treatment was 
employed in 8 cases with cures in all. Of the 86 patients in the late 
secondary group, cures were obtained in 45 per cent. A general con- 
sideration of treatment based on the number of courses showed sur- 
prising results. Cures were obtained in 74 per cent of those patients 
receiving but one course, 72 per cent for two courses, 54 per cent for 
three courses, 50 per cent for four courses and 28 per cent for five or more 
courses. The authors believe this apparent paradox is explainable by 
the fact that the failure of patients to respond after one or two courses 
augurs a poor outlook for cm-e after further treatment. (Are we to 
interpret that the authors advocate one or two-course treatment as a 
standard for cure in those patients who would “respond” during that 
period, or is their use of the term “cure” open to discussion?) Beyond 
the 100 per cent results achieved with the intensive plan of treatment 
(16 cases) the__plans of treatment appeared equally efficient, cures 
ranging from 57 to GO per cent. The authors feel, howe-^^r, that the 
patient is benefited by employing a plan that includes rest periods, 
inasmuch as the chance for cure appears to be in no way diminished. 
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Menstrual Disorders Treated by Irradiation of Ovaries and Hypophy- 
sis. — It has been known for some time that irradiation of the ovaries 
and of the hypophysis very often has a definite effect on the menstrual 
flow and its disorders. Ford and Drips {Radiology y 1929, 12, 393) 
report on the clinical and experimental studies of low-voltage irradiation 
as conducted at the Mayo Clinic, They state that irradiation of the 
ovaries or hypophysis has been effective in reestablishing menstruation 
in patients in whom prolonged use of organotherapy" had been ineffec- 
tive. A conclusion cannot be drawn as to the comparative efficiency 
of methods because the cases selected for irradiation Avere of unusual 
severity. Irradiation of the hypophysis, occasionally combined Avith 
splenic and hepatic irradiation has exerted a temporary regulating effect 
in 7 cases of seA^ere menorrhagia and metrorrhagia. Relief of dys- 
menorrhea has been incidental in certain cases of menorrhagia and 
oligomenorrhea. Of 6 cases treated primarily for dysmenorrhea, relief 
has been complete in 3 and has lasted for a period of four to six months; 
improA^ement occurred in 2 others. Irradiation of OA^aries of AAdiite rats 
in A"arious dosages produced no continued influence on the regularity 
of the estrual cycle. Complete destruction of follicles did not result 
from dosages up to 2.5-unit skin doses. There Avas no influence on 
fertility, except in cases in AAdiich there Avas marked systemic reaction, 
AAnth irradiation of 50 per cent unit skin doses or beloAV. . With the 
application of 2|-unit skin doses sterility has been produced in 5 of 
10 rats. Abnormality in the progeny has not been demonstrated. 
They state that a consideration of the mechanism by Avhich small 
amounts of Roentgen rays, acting either on the OA^aries or on the hypo- 
physis, are able to reestablish cyclic menstruation and to relieA"C 
sterility would serA"e only to open theoretic controA^ersy. The harm- 
lessness of irradiation of the oA^aries in Ioav dosage seems to them to be 
sufficiently Avell established by all pertinent biologic studies and by the 
numerous instances of normal children being born to Avomen aa^Iio had 
previously been irradiated Avith eA"en much heaAuer doses than those 
required in the treatment under consideration. 

Results of Treatment of Cervical Cancer. — From the Gynecologic 
Clinic of the UniA^ersity of Kiel comes a report by Clauberg {ZcniralbL 
/. Gyiicik,, 1929, 53, 2339) of 380 cases of carcinoma of the cemx 
AA’liich Avere seen betA\"een January 1, 1917, and September 30, 19w2. 
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Of these cases, 107 were living and free from evidence of carcinoma 
at the end of five years; therefore, there is an absolute healing rate of 
28.2 per cent. Some years ago the result of this clinic for the period 
of from 1910 to 191G were reported by Giesecke and the following table 
which summarizes that report as well as the present series is of great 
interest; 

Total number 

Operability, per cent .... 

Number operated upon 

Primary mortality, per cent . 

Operable cases: 

1. AVertheira 

Primary mortality, per cent 
Pelative cure, per cent . 

2. Vaginal hysterectomy 
Primary mortality, per cent 
Relative cure, per cent . 

3. Irradiation .... 

Primary mortality, per cent 
Relative cure, per cent . 

Inoperable cases: 

1. Irradiation 

Primary mortality, per cent 
Relative cure, per cent . 

2. Operative procedures 

Irradiation 

No treatment 

It is of interest to note that the operability rate has decreased due to 
the fact that the irradiation percentage has markedly increased. Even 
though there is a very satisfactory reduction in the operation mortality 
in the second series this clinic has seen fit to subject an increasing 
number of patients to irradiation so that while there is still a large 
number of operations performed, the surgical treatment is becoming 
less popular as is the case in this country. 


1910-10 

1917-22 

350 

380 

70. G 

54.7 

243 

160 

18.9 

13.0 

224 

148 

19.6 

14,2 

33.5 

43.2 

19 

12 

10.5 

0 

57.9 

50.0 

3 

48 

33 

0 

67 

43.7 

60 

150 

ot given 

6 

8.3 

10.6 

43 

3 


2 
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Amaurosis Following Ingestion o£ Ethylhydrocuprein.— Though 
cthyihydrocuprein is a quinin derivative and its use in pneumonia*^is 
growing, few cases of visual disturbances due to its use have been 
reported. Ai.vis {Arch. Ophih., 1929, 2, 328) presents a case of sudden 
amaurosis which must have been due to the disease since its course so 
resembled quinin amaurosis. In the course of three davs the woman, 
aged twenty-two years, had been given 58 grains of ethvlhvdrocuprein 
at the rate of 4 grains every five hours. During the third night she lo.st 
lier power to distinguish color and by morning she was unable to 
distinguish light. Two hours later she was entirelv blind, the pupils 
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widely dilated and fixed. Five hours later ophthalmoscopic examina- 
tion showed widely dilated pupils, disks very pale with slightly blurred 
margins, retinal arteries practically obliterated because they were so 
narrowl}'^ contracted; small and thread-like retinal veins. In the right 
macula there was a cherry 'spot in the moderately edematous retina. 
There was no such in the left. When seen by Alvis ten days later there 
was no change, though she could perceive light. Two months later the 
fundus was the same except that the cherry spot had disappeared and 
the edema was gradually clearing. She was able to count fingers at a 
distance of 8 feet in a fairly wide field. Four months after the attack 
the pupils were wide and reacted sluggishly to light. The patient saw 
everything tlirough a purple haze which prevented differentiation of 
colors, fusion in either ej^e was 20/75. The visual fields were restricted 
between 15 and 30 degrees. As soon as the diagnosis of ethylhydro- 
cuprein poisoning was made nitrites were given in increasing doses. 
Potassium iodid and pilocarpin was given for diaphoresis. Hot 
applications were made to the eyes. Later increasing doses of strychnin 
were administered. The author concluded that amaurosis from ethyl- 
hj'^drocuprein can occur in a severe form, though extremely rarely and 
that the treatment is without influence on the condition. Some per- 
manent disability follows even mild cases of ethylhydrocuprein or 
quinin poisoning, varying with the severity of the intoxication. 


Ocular Lesions in Tularemia. — There are four clinical types of 
tularemia in one of which conjimctivitis is the primary Jesion and there 
is involvement of the regional Ijrmph glands. This form usually shows 
multiple, small, discrete ulcers of the palpebral conjunctiva vnth in- 
durated margins and yellow, necrotic plugs. There is pronmmced 
chemosis and swelling of the lids and mucoid discharge. Swelling and 
tenderness of the regional lymph glands is present, the fever is inter- 
mittent, the convalescence prolonged. Judd {Arch. Ophth., 1929, 2, 
300) reports 2 cases of the ocular type of tularemia. The first case was 
typical, the second atypical for swelling of the axillary glands preceded 
the ocular trouble and dendritic keratitis appeared; this latter has 
apparently not pre^^ously been reported. The eyes in the first case 
soon recovered, being treated with instillations of 1 per cent mercuro- 
chrome-220 soluble, corrosive mercuric chlorid ointment 1 to. 2000 and 
hot applications, and moderate doses of salicylates. The second case, 
when seen, presented conjimctival congestion and circumcorneal 
injection. There were several dotlike areas on the upper, inner quad- 
rant which stained with flourescein; in the pupillary area there were 
several thin nebula. A fnild iritis was present. There was no swelling 
of the regional lymph glands. The eye was treated with hot, moist 
applications, atropin, 1 per cent mercurochrome, corrosive mercuric 
chlorid ointment and was kept bandaged. The dots had coalesced by 
the fourth day, forming a typical dendritic ulcer on the upper, 
part and across tlie cornea below the pupil. Slight inflammatory mnl- 
tration in the superficial layers of the stroma beneath the epithelial 
lesion, but no keratitic precipitates, were shown by the slit lamp. 
There were no stains by the tenth day. Vision which at first had been 
20/100, became 20/50 with correction. There has been no recurrence. 
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Vertigo.— The symptoms of vertigo are well loiown, yet mueh remains 
for the elinieian to study and learn, and for the seientist to sm’vey and 
explain. Patients who have had both labyrinths completely removed 
or Avho have bilateral auditory nerve tumors involving tlie whole of each 
eighth nerve and deaf-mutes who haA’^e complete loss of function of the 
vestibular nerves, do not suffer from vertigo. On the other hand, nor- 
mal persons can become dizzy without any physical disturbance of the 
labyrinth — reminding us that every case of vertigo is not necessarilj'- 
labyrinthine in origin. Defining vertigo “as the state of consciousness 
of a false sense of orientation of ourseh’^es in relation to our environ- 
ment,” Scott (/. Laryngol. and OtoL, 1929, 44, 429) after mentioning 
labyrinthitis, otitis media and otosclerosis as aural conditions Avhich not 
uncommonly give rise to giddiness, emphasizes the association of 
recurrent vertigo AAuth inefficiency of the Eustachian tubal mechanism. 
In discussing vertigo among aviators, he states that all pilots should be 
capable of inflating both Eustachian tubes by Valsah'^a’s method, or of 
opening them by the act of swalloAving before they should risk high 
flying. Other causes of A'^ertigo, such as reflexes from conditions 
affecting the fifth nerve, syphilis, and disseminated sclerosis, are 
enumerated. 


Pathologic Changes in Tonsils. A Study of Ten Thousand Pairs of 
Tonsils, with Special Reference to the Presence of Cartilage, Bone, 
Tuberculosis and Bodies Suggestive of Actinomycosis.— Wilkinson 
(Arch. Otolaryngol., 1929, 10, 127) makes a comprehensive statistical 
and analytical report based on the findings of a histopathologic study of 
ten thousand pairs of tonsils remoA’-ed consecutiA'^ely at the Mayo Clinic 
from 4616 females and 5SS4 males Avith a true average or mean age of 
33.56 years and a standard deAuation, or spread of the material, of 17.7 
years (probable error of 0.1 year). FolloAAnng fixation in a 10 per cent 
solution of formaldehyde, each tonsil was bisected horizontally and a 
frozen section from the bisected surface of each tonsil Avas mounted and 
stained AAuth hematoxylin and eosin. After a complete compilation of 
the data in the 10,000 cases, it Avas found that all tonsils shoAved CAfidence 
of chronic infection, if the presence of leukocytes in the crypts and 
ulceration of the epithelium arc indications of infection. HoA\'eA-er, in 
only 14.27 per cent of tonsils Avere there “pathologic changes of bizarre 
types.” Cartilage .and bone occurred in A'arious grades and proportions 
in 11.21 per cent, c.artilage predominating. Fibrosis Avas rel.atively 
increased in those sections shoAving cartilage and bone. The author 
believes that chronic infection is a grc.at and definite factor in the 
production of fibrosis, bone and cartilage .although he recognizes th.at 
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fibrosis can increase independently of infection and in direct relationship 
to age. Actinomycosis-like granules were encountered in 1.77 per cent. 
Tuberculosis of the diffuse type had an incidence of 0.52 per cent, in 
0.17 per cent of which the involvement was bilateral. Trichinfe were 
identified in 0.06 per cent of the extirpated tonsils, occurring in the 
capsular or septal tissues. The author concludes that “there is suffi- 
cient pathologic change of interest in the tonsils to warrant routine 
microscopic examination of removed tonsils. 


Pathogenesis of Sepsis Following Angina. Histologic Observations 
of the Material from 26 Patients of Professor Claus, Berlin.— In the 
microscopic examination of the tissues from 26 cases of postanginal 
sepsis— 11 of which came to postmortem and in the other 15, surgically 
removed tonsils were available for study— Burciiardt {Zisclir.f. Hals-, 
Nasen- u. Ohrcnhcilk., 1929, 23, 97) stressed the common occurrence of 
perivascular infiltration, which began in the tonsillar tissue and could 
be traced (in the necropsical material) to the larger regional veins. In 
five instances in which the presence of sepsis was not entirely convincing 
the vascular lumina were clear, although a lymphangitis was observed. 
Some cases exhibited lymphadenitis and suppurative thrombophlebitis. 
Often all the layers of the bloodvessel walls showed inflammatory 
changes. On one occasion medical disintegration was found in the 
absence of demonstrable intimal inflammation or thrombosis. The 
author believes that the presence or absence of a thrombophlebitis 
plan's a minor role insofar as the actual genesis of postanginal sepsis 
is concerned. 


RADIOLOGY 

UNDER THE CHARGE OF 

ALBERT MILLER, M.D., 

AND 
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Radium Therapy. — The entire March issue of The Radiological 
Review (1929, 51, 93-140) is devoted to radium therapy. In the first 
paper Pfahler relates his experience in the treatment of cancer of Ihc 
mouth. It is painless at the time of application, though it causes soreness 
and swelling of the mouth at the height of the radiation effect; it 
requires no anesthetic, no hospitalization, and produces neither mutilar 
tion nor constitutional symptoms: in tongue cases the function of the 
tongue is preserved; it usually causes metastatic lymph nodes to dis- 
appear. Of a total of 56 advanced intraoral cancers with glandular 
metastasis treated during the past three years, 36, or 64 per cent, are 
living; 23, or 41 per cent, are clinically cured, and 13 are still under 
treatment. 
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Henriquez has had success in the treatment of hypertension. ^ The 
method consists in the application of 50 mg. of radium to each side of 
the skull at a point just in front of and a little above the external audi- 
tory meatus. The radium is filtered by 2 mm. of brass and is at a dis- 
tance of 1 inch from the skin. One hour’s application, repeated Aveekly 
until the pressure falls, is considered best. Diastolic pressure has been 
lowered over 20 mm. in certain cases, the enlarged heart has been 
reduced in size, and the patients have improved subjectively. 

Plantar warts were treated successfully by Costolow in 20 cases. 
In 15 only a single treatment was required. 

Of 9 cases of adenocarcinoma of the cervical canal, treated by Schrei- 
ner, 1 is alive and well after eight years; 1 died in four years from inter- 
current disease after being well for three years; 1 died after one year of 
palliation, and the remainder died of recurrence and metastasis. In 
50 per cent of the operable cases of cancer of the fvndns the patients are 
healed alive and well after more than five years: in the inoperable cases 
no patient survived five years. 

SwANBERG has used a modified cervical applicator for the Regaud 
technique in cancer of the cervix. He believes that sui'gical treatment 
should be abandoned since better results are secured by iri’adiation. 
Statistics show that 72 per cent of cervical cancers, representing all 
stages, are living one j^ear after irradiation, with 27 per cent free from 
the disease after five or six years. 

According to Murphy and Murphy, all patients with cancer of the 
skin can be cured by radium, without pain, loss of time or disfigurement, 
if properly irradiated while the lesion is confined to the integument. 

Tyler reports a case of osteogenic sarcoma of the humerus treated by 
radium and Roentgen rays, in which the destroyed bone was largely 
regenerated and the patient is in apparent good health after one year. 

Lenth regards radium therapy as the treatment of choice in epithe- 
lioma of the lip, because there is less inconvenience, loss of function and 
disfigurement than from any other form of treatment and it yields a 
higher percentage of cures. Palpable lymph glands should be treated 
by radium and resected if unimproved. 


Roentgen Ray Diagnosis of Lesions of the Small Intestine.— For 
examination of the small bowel Soper {Am. J. Roent. and Rad. Thcraj)., 
1929, 12, 107) employs a special technique: (1) The patient must be 
examined in the upright posture. (2) Abnormalities in the small intes- 
tinal pattern should be sought for from two and a lialf to six hours after 
the opaque meal is given. They are often demonstrable about the time 
the last part of the barium meal leaves the stomach. (3) Make films 
of suspicious areas at once, and continue to watch for other anomalies. 
Shadows are likely to be evanescent; the examiner should remember 
that he is searching for evidence of partial and not complete obstruction. 

The shadows produced by peritoneal tuberculosis are bizarre and 
irregular in character and portray the various scattered dilatations and 
contractures of intestinal loops. Aletastatic carcinoma of the peri- 
toneum and intestine produces a similar picture. Primary cancer of 
the small bowel may produce a pseudodivcrticulum but it is more 
irregular than a true (li\ erticulum, and the shadow of the latter persists 
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for a much longer time. Shadows resulting from adhesions are instruc- 
tive; atypical patterns may be foimd in nearly all patients who have 
been subjected to abdominal section. Strong bands of adhesions may 
cause periodical attacks of partial obstruction with dilatation of the 
loops. A gas-bubble above the barium level is a frequent finding. 
Twenty-four-hour stasis in the ileum must be regarded as pathologic; 
of course, its presence twenty-four hours after the meal may be due to 
pyloric obstruction. Extraalimentary growths may cause obstruction 
or distortion by jiressure or adhesions. 


NEUROLOGY AND PSYCHIATRY 


UNDER THE CHARGE OF 

FRANKLIN G. EBAUGH, M.D., 

PROFESSOR OF PSYCHIATRY, UNIVERSITY OF COLORADO, DENVER, COLORADO, 

AND 

GEORGE JOHNSON, M.D., 

INSTRUCTOR IN PSYCHIATRY IN THE UNIVERSITY OF COLORADO. 


, Les Tumerus du Quatrieme Ventricule et le Syndrome Cerebelleux 
de la Ligne Mediane. — Van Bogaeet and IMartin {Revue Neurologiquc 
1928, 2, 431) present 12 cases of tumors of the fourth ventricle with a 
clinical study for the purpose of developing diagnostic criteria. They 
conclude from their observations that the fourth ventricle tumors have 
a very rapid onset with rapid early development. The headache is 
usually very precocious with cramps in the neck, vomiting, vestibular or 
tonic attacks and certain modifications of attitude and epigastric or 
segmental pain and symptoms of the involvement of the vermis, (ataxia, 
asynergia, dysmetria) very often unilateral. The papillary edema 
appears and the patient adopts his typical attitude. Tliis is due to a 
block of the cerebrospinal circulation. Later there appear bulbar 
symptoms, syncope, pseudoanginal crises, pseudoasthma, episthotonic 
crises, irregularity of the pulse and of the respiration, attacks of apnea, 
generalized crises of sweating with sometimes glycosuria. . The function 
of the cranial nerves is rarely involved and disturbances in these cases 
have no localizing value. The complete evolution of the cases is very 
rapid, from six to ten montlis. Very rapid death is frequent, at times 
on the operating table. Ventricular puncture will relieve the pressure 
on the bulb and may allow the patient to survive. In detail the inter- 
esting symptomatology is the early onset of paroxysmal headache and 
painful radiation to the neck, the shoulders or the arms. These- head- 
aches are accompanied by two phenomena, an objective rigidity of 
the muscles of the neck and sometimes of the trapezius with an attitude 
of hyperflexion and often a lateral deflection of the head in an attempt 
to re'fetablish the hydraulic equilibrium of the posterior cerebral fossa. 
This is due to a blockage of the cerebrospinal circulation, which can 
be demonstrated and Avas demonstrated in 3 of their cases by graphic 
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determination of the cerebrospinal-fluid pressure. In these cases the 
blockage was partial, was increased by hyperextension and decreased 
by flexion of the neck. Hence they consider this position of flexion as 
representing a reaction in an attempt to reestablish the hydraulic 
equilibrium in the cranium. They found that brisk movements of the 
head may give rise to crises of variable gravity, from simple minor dis- 
turbances to a fatal syncope with apnea._ In addition they find early 
disturbances of the genitourinary functions which they consider as 
symptoms of involvement of the median fasciculus. Disturbances of 
gait are not marked in the early stages but are usually mildly present 
throughout the inferior members and coordination is conserved in the 
arms. Following the early symptoms we have a state that is character- 
ized by a syndrome of general hypertension and by the appearance 
of localizing signs. This begins very rapidly and a double papillary 
edema is quicMy developed, hence we may have labyrinthian excita- 
tion, transitory diplopias, digestive disturbances,’ etc. The marked 
hypertension of the posterior cerebral fossa is manifested by ventriculo- 
gi’aphy which shows marked internal hydrocephalus, and clinically 
it is shown by the symptoms of meningeal irritation. The tumors 
aft’ect the subcerebellar pontine quadrilateral. They are directly adja- 
cent to the main afferent and efferent paths of the cerebellum, the 
lateral and median bundles of Reil and the vermis, hence the sj'^mptoms 
of cerebellar involvement and especially of involvement of the vermis 
are present. A large majority of the patients complain of disturbances 
of equilibrium in gait and station. The progression is characteristic 
and retropulsion is frequent. The asynergia of Babinski and decomposi- 
tion of movements are present in many cases in a classic manner. One 
sees in many cases hypcrmetria, slowing of the preterminal movements, 
intention tremor, and adiadochokinesis. Disturbances of writing, 
reading and speech are generally absent and proprioceptive reflex dis- 
turbances are exceptional. Barany tests are not of value because they 
are rendered uncertain by the hypertension of the posterior fossa. The 
function of regulation of the muscle tone is much disturbed and to this 
disturbance is attributed the tonic attacks (cerebellar fits of Jackson) 
and the hypotonicity of the muscles and loss of tendon reflexes. The 
tonic attacks do not occur in all tumors of the fourth ventricle or in all 
of the median cerebellar line but when they are observed they have 
great localizing value and are symptoms of serious import. Tliey have 
been found in lesions of other locations such as tumors of the angle, of 
the peduncle and of the pons. The pictm-e is that of tonic contraction 
with hyper extension of the entire body, hyperextension and pronation 
with adduction of the superior members, trismus, Cheyne-Stokes 
respiration and irregularity of pulse. The face is pale, the tendon 
reflexes are abolished, the corneal reflex and pupillary reflexes to light 
are frequently absent. The head may be deviated to the opposite 
side or to the side of the body where flexion is manifested. The eyes 
are turned upward, at times laterally to the side where hyperextension 
is most marked. The rectal temperature is not increased during tlie 
crisis. Consciousness may be abolished but not always completely so. 
The attack may predominate on one side of the body and give rise to a 
turning of the body which causes the paroxysmal syndrome of torsion 
about the longitudinal axis of the body. This syndrome has been 
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observed in other lesions of the cerebellum. The combination of tonic 
attacks of torsion and the opisthotonic crises with hyperactivity and 
confusional states has been confused with hysteria. Between the 
attacks the tendon reflexes are abolished and many of the patients 
present hypertonicity Avith the abolition or enfeeblement of certain 
tendon responses. This abolition of reflexes is explained bj^ the influ- 
ence of the tumors of the fourth ventricle on the rubrospinal and reticulo- 
spinal tracts Avhile the corticospinal inhibition persists. Certain minor 
symptoms and very rare symptoms have been obserAmd. The signs of 
graAm concern are the tonic attacks, the bulbar attacks and the negatiA^e 
Quackenstadt tests. The presence of one of these s^^mptoms indieates 
the urgency of interA'^ention. The phase of decline is characterized by 
the presence of the increase in the bulbar symptoms and is frequently 
folloAved very shortly Avith death. The bulbar symptoms are primarily 
tachycardia of extreme irregularity, alternation Amsoconstriction and 
Amsodilation of the face, dyspnea Avith polypnea or Cheyne-Stokes 
respiration, polyuria, sAveating, and so forth. The irritation of the 
meninges is manifested bj"- very Auolent pain of the neck Avith Kernig 
sign. At this time a lumbar puncture or a surgical intei’Amntion may be 
fatal. Therefore, one should not intei-Amne during a bulbar crisis. 
GraA^e symptoms haAm occurred at the Amry beginning of anesthesia. 
They find it impossible to differentiate diagnostically, tumors of the 
fourth Amntricle from endbtheliomata of the recess, lateral bulbar 
gliomas, simple cerebellar bulbar cystic arachnoiditis, and so forth. 
Tumors of the hemispheres are often Amry sloAV in deAmlopment. The 
cerebellar symptomatology appears early and this symptomatology 
remains for a long period unilateral. Also in the hemispheric tumors 
the Amstibular attacks and a reflexia are Amry rare as are the tonic 
attacks Avhich haA^e only been reported in a. single case of glioma of the 
hemisphere. In all other cases these attacks haA’^e been seen in lesions 
of the vermis or the pons. The pathologic findings in their cases are 
interesting but Avill not be abstracted here. Surgical intervention is 
recommended and a simple approach to the posterior fossa, using local 
anesthesia is recommended. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

OSICAR KLOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOGT, UNIVERSITY OF TORONTO, TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA. 


Dental Caries. — In studies of dental caries much attention has been 
giAmn to the possible etiologic importance of certain aciduric bacteria. 
Morishita (J. Bader., 1929, 18, 181) has found the presence of sucli 
organisms to be almost constant in the tooth enamel in the early stages, 
and also in the saliAm of persons Avith carious teeth, but relatiA^ely rare 
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in those without dental caries. He found no definite proof, faihng 
positive in vim experiments, that they were directly responsibm. ine 
variation or pleomorphism found in the group makes it diincult to 
classify the baeteria found by others. The author, however, considers, 
because of the relatively high acidity produced, that these bacteria are 
probably associated in an intimate way with the disease. 


Involvement of Medium-sized Arteries Associated with Syphilitic 
Aortitis.— Saphir (Am. J. Path., 1929, 5, 397) reports the remits of a 
study of the proximal portions of the medium-sized arteries in 50 
individuals presenting syphilitic aortitis. The object of the study was 
to find the early stages of syphilis in arteries which resembled the 
aorta structurally. For the purpose of this paper he grouped the in- 
nominate, carotid, subclavian and common iliac arteries as having an 
excess of elastic tissue and the superior mesenteric, inferior mesenteric, 
and femoral arteries as representing the muscular type of artery. 
The arteries of the elastic group were involved much more frequently 
than those of the muscular type. The majority of the lesions were 
found in the adventitia and in the intima. The changes in the adven- 
titia consisted of endarteritis of the vasa vasorum and perivascular 
infiltration of lymphocytes and plasma cells. This lesion he interpreted 
as early syphilis. He was unable to determine whether the lesion 
primarily present was the endarteritis or the perivascular infiltration. 
The significant lesions of the intima were circumscribed button-like 
areas of fibrosis without degenerative changes. While these are not 
specific in character they were found most frequently at the site of 
syphilitic lesions in the adventitia. The media of the elastic type of 
arteries showed interruption of the continuity of the elastic fibers and 
fibrotic areas combined with circumscribed lymphocytic infiltrations. 
The media of the muscular type of arteries only rarely showed changes, 
which were confined to the outer portion of this coat Avhere most of the 
clastic fibers are present. 


The Eole of Clasmatocytes in Protection Against Pneumococcus. — 
Clark {Arch. Path., 1929, 8, 464) reports e.xperiments on rabbits in 
which a mobilization of cells in the pleural cavity had been effected by 
the injection of aleuronat starch. Eighteen hours after this prepara- 
tion, the cellular response is predominantly polymorphonuclear, while 
in a se\'ent\'-two-hour preparation the exudate is cluefly mononuclear, 
the pleural wall is thickened, filled with granulation tissue and many 
macrophage.s. The eighteen-hour preparation afforded no protection 
against a virulent strain of pneumococcus Typel injected into the pleural 
cavity nor against pneumococci that had been in contact with small 
amounts of antiserum. Seventy-t^vo-hour preparation afforded no 
protection against pneumococci of the same strain, washed or unwashed ; 
however, this preparation did confer marked protection against pneu- 
mococci that had been in contact with immune serum. The animals 
survived doses ten to a hundred times that which was fatal for normal 
rabbits on eighteen-hour preparations. It is concluded that there is a 
definite correlation between accumulation of clasmatocytes and resist- 
ance to itncumococcus infection in the pleural cavity of the rabbit. 
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MILTON J. ROSEN AU, M.D., 

PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 

BOSTON, MASSACHUSETTS, 

AND 

GEORGE W. McCOY, M.D., 

DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE, 

■WASHINGTON, D. C. 


Meningococcus Meningitis and Measures for Its Control.— McCot 
{United States Pnb. Health Rep., 1929, 44, 1595) refers to the excep- 
tionally high prevalence of meningitis during the past year. The 
disease has been more prevalent in the West than in 'the East. Some 
cases have been fatal in as little as four hours, and the author reports a 
case fatal in twelve hours and another in twenty-five hours. It is 
pointed out that it is often not recognized that cases may occur without 
characteristic symptoms of the nervous system and that these cases 
may be established only bj'' isolation of the organism from the blood 
stream or by its identification in shin lesions. Serologic tjT^s 
meningococcus are briefly diseussed and it is pointed out that all types 
may prevail in the same epidemic and that they have no relation to 
clinical manifestations or to epidemiology. Clinical reports are cited 
to show that the serum available may usually be expected to give favor- 
able results, though it is pointed out that the standardization of the 
preparation is on a most unsatisfactory basis. Under control measures 
the opinion of various authorities are noted and their conflicting nature 
emphasized. The control and disinfection of carriers are regarded as 
impracticable and it is pointed out that most carriers clear up in a few 
days regardless of what is done or is left undone. The ■nwiter closes 
xvith the f ollo'wnng quotation from Rosenau ; “It is not clear that any of 
the measures so far taken have either materially influenced the course of 
epidemics or prevented the spread of the disease.” 

A Study of Endemic Pellagra in Some Cotton Mill Villages of South 
Carolina. — Goldberger and his colleagues {United States Puh. Health 
Rep., 1928, 43, 2645) make the follo'wing observations on a group of 
22,653 persons among whom 1147 cases of pellagra were observed, an 
incidence of 50.6 per 1000. Of the 4104 households among which that 
population ■v\'as distributed, 18.5 per cent had at least one member 
afi'ected by the disease in that year. Pellagra (in an endemic locality) 
is very much (tv’o to six times) more prevalent than the experience of 
the physicians of the locality would seem to indicate. The fatality rate 
of the endemic disease, when deflnitely marked cases of all grades of 
seA’^erity are considered, would appear not to exceed 3 per cent. Strik- 
ing peculiarities of age and sex distribution of the disease were observed. 
The observations of age incidence appear to indicate, what seems not 
to have been recognized heretofore, that endemic pellagra is prepon- 
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deratingly a disease of children of from two to fifteen years of age. 
Explanations of the peculiarities of age and of sex incidence are sug- 
gested. The single woman, as compared with the married, widowed, 
or divorced, is relatively exempt from the disease. In the population 
group under consideration, the single woman is usually a wage earner, 
which may place her in a somewhat more advantageous position with 
respect to diet than her married or widowed sister. The incidence of 
the disease was found to be markedly seasonal 5 80 to 90 per cent of all 
cases had their “onset” within the period April to July, inclusive. One 
explanation suggested, in view of the proved dietary relation of the 
disease, is the variation in diet brought about by the seasonal modifica- 
tion of the food supply. The seasonal incidence of cases distinguished 
by their occurrence singly or otherwise in a household, and as initial 
and recurrent attacks, was studied. The disease was found to have a 
marked and very sharply limited season of prevalence the curve of 
which, with a slight lag, paralleled that of incidence. The study failed 
to disclose any consistent correlation between sanitary conditions and 
pellagra incidence. Such association as may at times be observed is 
regarded as accidental and to be explained by the intimate relation of 
the endemic disease to economic status, of which the sanitary condition 
may be an index. The study reveals the existence of a striking inverse 
correlation between the incidence of the endemic disease and family 
income. The continuous study of a selected village during a period of 
nearly six years appears to demonstrate that income shortage was a 
fundamental, though indirect, controlling factor in relation to the year- 
to-year fluctuation in the incidence of the disease. It is therefore 
inferred that the year-to-year fluctuations in the incidence of the 
endemic disease are bound up with fluctuations in economic conditions 
that influence the ability of a certain section of the population to procure 
an adequate diet. Marked seasonal variations in the food supply of a 
selected milage are demonstrated. A relation of this variation in food 
supply to the strildng seasonal incidence and prevalence of the disease 
is suggested. 


Seasonal Variation of Diphtheria Antitoxin Content of the Blood of 
Adults and Adolescents. — Perkins, Heeren, Megrail and Grossman 
{Am. J. Ilyg., 1929, 10, 13) have shown that a sample of school boys 
from eleven to fourteen years of age living and going to school in a 
crowded district has a definite picture showing low diphtheria antitoxin 
content in the late winter and in the spring, wJiereas a sample of adults 
whose occupation brings them into conditions of exposure not too 
dissimilar shows a totally different picture. No evidence has been 
found which might indicate that the normal autumn rise in diphtheria 
incidence is related to the antitoxin content of tlie blood of these 
individuals; tlie drop in incidence in late summer coincides with the 
general rise in antitoxin content in the series, but in view of the negative 
correlation at the time of increasing incidence it is at least questionable 
whether the recorded observations are significant. Tlie work confirms 
Fitxgcrald in demonstrating the existence of adults with practically no 
antitoxin m the blood and shows also that there may be a certain number 
of adolescents with similar characteristics. The ‘authors believe that 
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additional studies of other groups will help to develop a picture of the 
cross section of antitoxin content of the general population, and even 
lead to appreciation of the part it plays in diphtheria incidence. They 
also state that it seems to them that this investigation strengthens the 
probability that the fundamental factor in seasonal variation in diph- 
theria is a modification of the resistance of the individual at the actual 
portal of entry. 


The Schick Test in Palestine, a Country of Low Diphtheria Prevalence. 
— Mann and Kligler (J. Prcv. Med., 1929, 3, 309) claim that diph- 
theria and scarlet fever are relatively far less prevalent in Palestine than 
in countries having a temperate climate. Fi’om about 3000 Schick tests 
it appears that the percentage of diphtheria immunes at the ages 
above eight years in Palestine is the same as found by Zingher in New 
York City, but that the immunization starts earlier among the Palestine 
children than in the New York children. A comparison of the native 
and foreign-born groups on the one hand, and the Ashkenazic and 
Sephardic communities on the other indicates that the native-born, 
especially in the Sephardic community, develop their diphtheria im- 
munity much earlier than the foreign-born children. It would seem, 
therefore, that the absence of diphtheria in Palestine is only apparent. 
Since active immunity can probably be acquired only as the result of 
infection, the infection rate in the earlj^ age groups must be relatively 
high to produce so large a number of immunes. 


PHYSIOLOGY 


PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 
SESSION OF JANUARY 20 , 1930 . 


Unusual Urinary and Blood Findings in a Myxedematous Dog.— 
David L. Drabkin and C. S. Waggoner (from the Department of 
Physiological Chemistry, University of Pennsylvania). It seems of 
interest to report a number of unusual findings upon a dog which has 
been under observation since its birth, more than three years ago. 
The dog was born in the laboratory and has always lived in a metab- 
olism cage. Except for a period of about two weeks, during its early 
puppjdiood, it has been maintained exclusively on Cowgill’s synthetic 
diet.*^ At the age of two months it was thyroidectomized, the^ upper 
pair of parathyroids being left intact. An exploratory operation six 
months later insured the eompleteness of thyroidectomy. 

Shortly after the second operation the urine of this animal, collected 
in the usual fashion, was observed to turn black on standing. Preserva- 
tion of the urine under toluene delayed the color change, but did not 

1 Cowgill, G.: J. Biol. Chem., 1923, 56, 725. 
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prevent it All the usual qualitative tests for homogentisic acid were 
positive. Very small amounts of crystals characteristic of the lead saH 
and dibenzovi derivative of homogentisic acid have been obtained. 
The writers have not, however, succeeded in preparing from the urine 
sufficient amounts of pure homogentisic acid for analysis. For about 
one year the dog daily continued excreting urine which turned black 
on oxidation. During the past six months the phenomenon has become 
increasingly less constant and has been observed only occasionally. 

Another finding, perhaps of even greater interest, was made by 
chance. For the past two years determinations of the “hemoglobin” 
by the acid hematin content (determined by Newcomer’s method and 
spcctrophotometrically) or by Stadie’s cyanhemoglobin method have 
been found to be S to 15 per cent in excess of the hemoglobin, calculated 
from determinations of the oxygen capacity of the blood by the method 
of vanSlyke or by determinations of oxyhemoglobin spectrophoto- 
metrically. An observation of this type is presumably rare, although 
recently somewhat similar observations have been made following 
splenectomy.^ 

Surface Properties of Chylomicrons. — R. L. Nugent (from the Glad- 
wyne Research Laboratory, Gladwyne, Pa.). General consideration lead 
to the hypothesis that chylomicrons in human blood serum are sur- 
rounded by films of serum protein. This hypothesis has been substan- 
tiated by two lines of experimental evidence involving the determination 
of the pH of the maximum isoelectric flocculation of chylomicrons in 
human scrum and their behavior when gradually increasing amounts 
of protein precipitants are added to serum. 

The probable importance of such protein films has been pointed out. 


Double Chronaxie of the Nerve-muscle Complex. — W. A. H. Rush- 
ton (from the Physiological Laboratory, Cambridge University, and 
the Johnson Foundation, University of Pennsylvania). The temporal 
aspects of tissue excitation were discussed, with especial reference to 
the value of the chronaxie as a measure of them. 

It was pointed out that the usual method of chronaxie measurement, 
namely, by the determination of only two threshold points, might give 
rise to serious errors where the tissue had more than one kind of excit- 
able element present. 

Experiments were then described affording strong evidence that in 
the normal frog’s muscle there are two excitable substances with very 
different time relations. 

1 . The excised sartorius in equilibrium with the Ringer fluid through 
eighteen hours' immersion was excited for various durations by passing 
currents of various strengths in parallel lines through the wJiole fluid. 

TJic nature of the strength-tluration curves depended upon the angle 
between the muscle fibers and the direction of the current. Tlie curve, 
ill general, showed two components, one of chronaxie 0.3 sig., the other 
7 sig., and the proportion in which these two entered could be varied 
at will by changing the angle. 


‘ U. li,; .5, IMoI. Ciicm., l')27, 81, 02. 

.1. Biol. Chem., HKld. 85, .5)!), 


Ray, G. H., and iFaar, L. A.: 
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additional studies of other groups will help to develop a picture of the 
cross section of antitoxin content of the general population, and even 
lead to appreciation of the part it plays in diphtheria incidence. They 
also state that it seems to them that this investigation strengthens the 
probability that the fundamental factor in seasonal variation in diph- 
theria is a modification of the resistance of the individual at the actual 
portal of entry. 

The Schick Test in Palestine, a Country of Low Diphtheria Prevalence. 
— ]\Iaxx and Kugler (./. Prcv. Med., 1929, 3, 309) claim that diph- 
theria and scarlet fever are relatively far less prevalent in Palestine than 
in countries ha\'ing a temperate climate. From about 3000 Schick tests 
it appears that the percentage of diphtheria immunes at the ages 
above eight years in Palestine is the same as found b^' Zingher in New 
York City, but that the immunization starts earlier among the Palestine 
children than in the New York children. A comparison of the native 
and foreign-born groups on the one hand, and the Ashkenazic and 
Sephardic communities on the other indicates that the native-born, 
especially in the Sephardic community, develop their diphtheria im- 
munity much earlier than the foreign-born children. It would seem, 
therefore, that the absence of diphtheria in Palestine is only apparent. 
Since acti\-e immunity can probably be acquired only as the result of 
infection, the infection rate in the early age groups must be relatively 
high to produce so large a number of immunes. 


PHYSIOLOGY 


PROCEEDINGS OF 

THE PHl'SIOLOGICAL SOCIETY OF PHILADELPHIA 
SESSION OF JANUARY 20, 1930. 


Unusual Urinary and Blood Findings in a Myxedematous Dog.— 
David L. Drabkix and C. S. Waggoner (from the Department of. 
Physiological Chemistry, University of Pennsylvania). It seems of 
interest to report a number of unusual findings upon a dog which has 
been under observation since its birth, more than three years ago. 
The dog was born in the laboratory and has always lived in a metab- 
olism cage. Except for a period of about two weeks, during its early 
puppyhood, it has been maintained exclusively on Cowgill’s synthetic 
diet.^ At the age of two months it was thjToidectomized, the upper 
pair of parath\Toids being left intact. An exploratory operation six 
months later insured the completeness of thyroidectomy. 

Shortly after the second operation the urine of this animal, collected 
in the usual fashion, was observed to turn black on standing. Preser^■a- 
tion of the urine under toluene delayed the color change, but did not 

> Cowgill, G.: J. Biol. Chem., 1923. 56, 725. 
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prevent it. All the usual qualitative tests for homogcntisic acid were 
positive. Very small amounts of crystals characteristic of the lead salt 
and dibenzoyl derivative of homogcntisic acid have been obtained. 
The Avriters have not, hoAvever, succeeded in preparing from the urine 
sufficient amounts of pure homogcntisic acid for analysis. For about 
one year the dog daily continued excreting urine which turned black 
on oxidation. During the past six months the phenomenon has become 
increasingly less constant and has been observed only occasionally. 

Another finding, perhaps of even greater interest, was made by 
chance. For the past two years determinations of the “hemoglobin” 
by the acid hematin content (determined by NcAvcomer’s method and 
spectrophotometrically) or by Stadie’s cyanhemoglobin method have 
been found to be 8 to 15 per cent in excess of the hemoglobin, calculated 
from determinations of the oxygen capacity of the blood by the method 
of van Slyke or by determinations of oxyhemoglobin spcctrophoto- 
metrically. An observation of this type is presumably rare, although 
recently somewhat similar observations have been made following 
splenectomy.^ 

Surface Properties of Chylomicrons. — R. L. Nugent (from the Glad- 
wyne Research Laboratory, Gladwyne, Pa.). General consideration lead 
to the hypothesis that chylomicrons in human blood serum are sur- 
rounded by films of serum protein. This hypothesis has been substan- 
tiated by two lines of experimental evidence involving the determination 
of the pH of the maximum isoelectric flocculation of chylomicrons in 
human serum and their behavior when gradually increasing amounts 
of protein precipitants are added to serum. 

The probable importance of such protein films has been pointed out. 


Double Chronaxie of the Nerve-muscle Complex.— W. A. H. Rush- 
ton (from the Physiological Laboratory, Cambridge University, and 
the Johnson Foundation, University of Pennsylvania). The temporal 
aspects of tissue excitation were discussed, with especial reference to 
the value of the chronaxie as a measure of them. 

It was pointed out that the usual method of chronaxie measurement, 
namely, by the determination of only two threshold points, might give 
rise to serious errors Avhere the tissue had more than one kind of excit- 
able element present. 

Experiments were then described affording strong evidence that in 
the normal frog’s muscle there are tAVo excitable substances Avith very 
different time relations. 

_ 1. The excised sartorius in equilibrium Avith the Ringer fluid through 
eighteen hours’ immersion was excited for various durations by passing 
currents of various strengths in parallel lines through the Avhole fluid. 

The nature of the strength-duration curves depended upon the angle 
between the muscle fibers and the direction of the current. The curve 
in general, shoAved two components, one of chronaxie 0.3 sig., the other 
7 sig., and the proportion in which these two entered could be varied 
at Avill by changing the angle. 


1 Stimson, B. B.; J. Biol. Chem., 1927, 81, 62. 
J. Biol. Chem., 1930, 85, 549. 


Ray, G. B., and Isaac, L. A.: 
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2. The same two curves could be obtained by stimulating a region 
not far from the pelvic end of the freshly excised muscle. When 
the cathode was towai’d the pelvic (nonneural) region the lower curve 
was more prominent; reversal of the current gave greater prominence 
to the other, which was also shown to have the same chronaxie as the 
nerve trunk directly excited. 

3. A small strip of muscle with parallel fibers from the sternocutane- 
ous of the bullfrog was excited at different angles and various durations. 
Analj'sis by polar coordinates showed there to be two excitable sub- 
stances; the fibers of one lay in the same direction as those of the muscle, 
the other at right angles. The foi’mer had the long chronaxie, the latter 
the short. 

To Sit7nmarize. The nerve-muscle complex contains two substances 
of widely differing chronaxie. The first has the same time relations as 
nerve (as Lapicque claims for muscle) but the fibers run at right angles 
to the muscle fibers. The second substance has a chronaxie over 
twenty times as long and lies in the same direction as the muscle fibers. 


The Use of Thiocresol to Stimulate Wound Healing.~S. P. Eeimann 
(from the Research Institute of the Lankenau Hospital, Philadelphia). 
Since cell division is impossible unless sulphur is present in the nucleus 
in the ~SH form, it is reasonable to suppose that the application of 
sulphydryl compounds will accelerate cell division. Healing of wounds 
is done by cell division. Of the many possible compounds, thioglucose 
was tried first. It stimulated healing but it also stimulated bacteria. 

Thiocresol was then tried with the idea that the — SH part of the 
molecule would stimulate cell division and the cresol portion would tend 
to inhibit bacterial growth. These expectations were realized and thio- 
cresol did accelerate wound healing, A number of practical points 
must be considered in the use for clinical purposes. 

The main-'rAterest of the members of this Institute lies in the fact that 
cell division is stimulated by sulphydryl. 
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THE CUNICAL SYNDROME OP HYPERPARATHYROIDISM. 

By David P. Barr, M.D., 

TKOFESSOR OF MEDICINE, YVASHINGTON UNn'ERSITY' SCHOOL OF MEDICINE, 

AND 

Harold A. Bulger, M.D., 

ASSISTANT PROFESSOR OF MEDICINE, WASHINGTON UNIVERSITY SCHOOL OF 

MEDICINE. 

(From the Medical Clinic of Barnes Hospital.) 

Experimental Hyperparathyroidism. Following Collip’s^ discovery of 
an active parathyroid hormone, it became possible to study hyper- 
parathyroidism experimentally. Collip^ himself has suvmarized the 
effects of the injection of too much parathormone. The essential char- 
acteristic is hypercalcemia, sometimes exceeding 20 mg. per 100 cc. of 
serum. This develops rapidly, reaching a maximum in twelve to 
twenty-four hours, and falling as quickly as it arose. Symptomatically 
there is restlessness, respiratory distress, vomiting, diarrhea and, later, 
liematemesis and melena, collapse and death. There is usually hema- 
turia, and in the fatal cases the kidneys cease to function about the 
time that the maximum value of hypercalcemia is attained. During 
this terminal period phosphates and nonprotein nitrogen of the blood 
rise .rapidly; there is a decreased blood volume, thickening of the blood 
and a decrease in coagulation time which makes it difficult to obtain 
samples of blood for analysis. At autopsy there are hemorrhages into 
the kidneys and into the walls of the stomach and small intestines. 

Almost immediately after Collip’s preparation became available, 
Greenwald and Gross^ studied the effects of toxic doses of parathor- 
mone. Giving to dogs amounts which caused death in about six days, 
they observed not only hypercalcemia but also a great increase in the 
excretion of calcium accompanied by an excretion of phosphorus that 
increased independently of the greater protein metabolism. Later 

VOL. 179, NO. 4. — APRIL, 1930 
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these same workers/ fearing that the changed excretion of phosphorus 
and calcium might be due to tlie severe intoxication rather than to a 
specific parathyroid effect, conducted a long-continued experiment in 
which parathormone was given dailj’- for a period of almost two months. 
Under these circumstances, also, there was an increased excretion of 
phosphorus and calcium. The authors conclude that an abnormally 
high excretion can continue for a long period and that the calcium 
must be derived from bones, since no other tissue contains an amount 
sufficient to supply the 2,5 to 3 gm. of extra calcium which they found 
to be excreted during a fifty-five-day period. 

Hueper^ observed metastatic calcification in the lungs, kidneys, 
stomach, duodenum, heart muscle and, what is more surprising, in the 
th,yi'oid gland. Accompanying these changes there were calcium casts 
in the tubules of the kidneys, multiple small hemorrhages in the brain, 
many thrombi in the small vessels of the myocardium with areas of 
localized necrosis and fragmentation of fibers. In one cat he found 
necrosis in the cortex of a suprarenal gland.® 

Since the hypoparathyroidism of tetany is characterized by an 
increased tone and irritability of muscles, one might expect that hyper- 
parathyroidism would be accompanied by the opposite condition of 
hypotonicity and diminished irritability. Collip^ mentions the apathy 
of dogs which have received overdosage. Edward and Page,^ who 
studied the effects of parathyroid extract on the heart, found inci- 
dentally that there was depression and in a few instances an “unmis- 
takable atonia” of skeletal muscles, Berman,® using galvanic currents, 
demonstrated a definite decrease in the electrical response of the per- 
oneal nerve of normal dogs after a moderate increase in serum calcium 
produced by parathyroid extract. Looney® was able to control muscular 
rigidity in patients with catatonic dementia precox by administering 
parathormone. In a series of eleven cases shoAving A’^arious degrees of 
rigidity he found a slight decrease in serum calcium. When the calcium 
in the serum AA’as increased and maintained at a higher leAml Avith para- 
thormone there AA^as a decrease in muscle rigidity. Whereas before 
the injection it Avas impossible to open the patient’s hands, afterAA^ard 
almost complete extension Avas obtained. It is of interest that Shohfi® 
and his associates observed a diminishing electrical excitability in the 
muscles of a child AAdio Avhile suffering from infantile tetany Avas giAi-en 
small doses of parathormone. The improvement in the muscular con- 
dition roughly paralleled a return of the blood calcium to normal. 

Hyperplasia of the Parathyroids. In man, as in many other animals, 
there is gi’eat A’^ariability'- in the number, location and size of the para- 
thyroid glands. Mere size is not ahvays a sufficient criterion to estab- 
lish the presence of hj'perplasia or hypertrophy. CoAvdry^^ offers as 
aA'erage measurements 6 by 3 by 2 mm., Avith an aA^erage combined 
weight of 550 mg., but states that no tAvo investigators ever giA'e the 
same figures. Many German obseiwers haA^e used the range suggested 
by Biedl, Avho considered a length of 3 to 15 mm. and a breadth and 
thickness of 2 to 4 mm. as the limits of normal variation. 

In the indiA'idual case, AAdiere enlargement is not great, it may be 
necessary to depend upon slight changes in the microscopic picture 
AA'hich, eA^en in the hands of the best pathologists, offers great difficul- 
ties. It is quite possible, moreoA'er, that in the parathyroid, as in 
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some other organs, functional dyscrasia may not always be reflected 
in recognizable anatomic changes. In spite of these difficulties, an 
undoubted hyperplasia of the parathyroids has been found, experi- 
mentally, under a great variety of conditions. 

Erdlieim,'^ in his monograph, described it in the spontaneous rickets of rats. 
Marine'^ found hyperplasia of the parathyroids of fowls on a lOAV-calcium intake. 
Recently Higgins and Sheard*'’ have found that enlargement of the parathyroids 
occur when either the longer or shorter waves of sunlight are deficient. Under 
these circumstances, the addition of cod-liver oil to the basic diet tends to main- 
tain the glands at a more nearlj’’ normal size. They have also observed that 
after a few weeks of enlargement regressive changes with cyst formation may 
occur. . .... 

Susman^^ has produced enlargement of the parathju’oids by repeated injection 
of guanidin, his ewdence being based on microscopic examination. After 
extirpation of part of the parathyroids it has been shown that the remaining 
tissue undergoes hyperplasia or hypertrophy. This was shown to an unusual 
degree in experiments of Tanberg,i* where all but one parathjToid gland was 
remOA'ed. 

These experimental studies indicate an inherent poAver of the para- 
thjuoid glands to increase in size under a gi'eat variety of stimuli. 
Usually the enlargement is due to hyperplasia and not to hypertrophy 
of the individual cells. 

In man, also, hyperplasia has been observed many times and under 
a great variety of circumstances. Sometimes it has been reported as 
hyperplasia or hypertrophy, but perhaps quite as often as tumor of the 
parathyroid. The dividing line between hyperplasia and tumor forma- 
tion cannot always be sharply ch'awm. Ewing^® has expressed it con- 
cisely ; “ In several cases,” he says, “ the hyperplasia has been regarded 

as adenomatous.” The microscopic differentiation being very difficult, 
there is always a tendency in the literature to designate the condition as 
adenoma when one gland is much larger than the others, and to label 
it hyperplasia when several or all of the parathyroids are enlarged. It 
must also be remembered that there are in addition true benign tumors 
as well as a few winch are highly malignant. 

Incidence of H3q)erplasia and Tumors. Parathyroid tumors have 
been recognized since Kocher,-® in 1899, suggested such an origin for 
5 glycogen-containing tumors which he had observed in the region of 
the thj^roid gland. Whether or not these Avere truly of parathyroid 
origin, Kocher’s report served to introduce the subject. Langhans^^ 
found 4 cases of similar character and De Quervain-^ reported 1. It is 
interesting that in these early tumors both tlij’^roid and parathyroid 
tissue was found. On the other hand, De Santi’s^^ tumor and Benja- 
min’s^'^ huge swelling (the size of a child’s head) appeared to have a 
purely parathyroid structure. The case reports of tumors and striking 
hyperplasias have been collected from time to time. Among the many 
interesting reviews should be mentioned those of A. Kocher,^® Berard 
and Alamartine,^® Harbitz^^ and especially the report of Hoffheinz,^® 
who discussed all of the cases which he could find from 1900 (De Santi’s 
case) to 1925. He was able to collect 45 cases in which parathyroid 
tumor or hyperplasia was certain and 15 others, the details of which 
were too incomplete to allow certain diagnosis. 

In examining the literature, we have found a few cases which Hoff- 
heinz omitted. In addition, several new cases have been reported in 
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the four years which have elapsed since he published his work. These 
have been summarized as follows: 

Cases of Parathyroid Tumors. Da Costa:-^ A woman, aged thirty-two years, 
who had a mass in the neck which started at the age of twenty-three years 
follomng tonsillitis. Growth was painless, but attained the size of an orange. 
It was removed under the impression that it was an adenomatous goiter. The 
tumor was broumish-yellow and irregular. Sections showed parathyroid tissue. 
One year following operation a similar mass appeared on the opposite side. 
This was not removed for fear of tetany. No bone lesions or other accompany- 
ing pathologic changes were noted. 

Berard and Alaviariine:^^ A woman, aged forty-three years, who had a 
tumor in the region of the left thyroid which had been growing for several 
months, causing dyspnea. In removing it, it was necessary to traverse 4 or 
5 mm. of thyroid tissue. It was nodular and measured 20 by 15 mm. Micro- 
scopic examination revealed parathyroid tissue which was considered adeno- 
matous. No mention was made of bone disease or other pathologic changes. 

Foffo and Landimr:^^ A man, aged sixty years, with malignant tumor, arising 
in the region of the left lobe of the thyroid and metastasizing to the upper 
mediastinum. Examination following operation and later by autopsy, indicated 
a parathjToid origin. 

Bergstrand:^^ A woman, aged fifty-seven years, who died of pneumonia. At 
autopsy’^ she was found to have, in addition to pneumonia, an arteriosclerotic 
disease of the Iddneys and a parathyTOid tumor. Bergstrand found 10 other cases 
of severe nephritis in which there was hyperplasia of the parathyroids. 

Htibbard and Weniworlh:^^ A man, aged twenty years, vnth chronic inter- 
stitial nephritis, hydronephrosis, osteitis fibrosa of skull^ ribs and vertebrae, 
ydth metastatic calcification of unusual degree in auricle, in arteries and about 
joints, but sparing liver, spleen, lungs, kidne 5 ^s and stomach. Two parathyroid 
glands were about 2 cm. in diameter. 

Bergstrand A woman, aged twenty-two years, who died suddenly after an 
unexplained illness. The thymus and two parathjToid glands were greatly 
enlarged. 

Bergstrand:^^ A woman, aged fifty-eight j^ears, who died following a hemi- 
plegia. An enlarged th^unus and two enlarged parathyroids were found at 
autopsy. 

Fraenhel:^'^ A case of ostitis fibrosa generalisata, udth large parathyroid tumor. 

Fasiani:^^ A woman, aged sixty-five years, who had always had a small 
mass in the right side of neck. For a short time she had noted a mass in the 
left side which grew rapidl}^ until it attained the size of an adult fist. It was 
accompanied by severe pain. An attempt to remove it was unsuccessful, the 
patient dying on the table. The tumor had the structure of parathyroid tissue, 
was undoubtedly malignant and had invaded the thyroid gland. 

Kleynperer:^'^ A woman, aged forty-nine years, who had a generalized carci- 
nomatosis of bone from a primary tumor of the breast. Left inferior parathyroid 
measui'ed 30 b}" 5 by 3 mm., was yellow and dense in consistency- Since the 
appearance was that of normal parath 3 a'oid gland, and the overgrowth was not 
limited to any one t3q3e of cell, it was considered to be a simple hjnperplasia. In 
two areas of the parathj’xoid there were small nodules of metastasis from the 
primary tumor. 

LoQscr:^^ A woman, aged fifty-one j^ears, whose case was diagnosed ostitis 
fibrosa vath cysts and brown tumors. At autopsy a tumor the size of a walnut 
was found back of the lower pole of the right lobe of the thj’xoid but separated 
from it. While it is probable that this was a parathyroid tumor, the description 
is not sufficiently complete to permit a certain diagnosis. 

Daxvson and Struihers:^^ A man, aged forty-nine 3 "ears, who had a typical 
picture of ostitis fibrosa c^^stica with pathologic fractures- At autopsj^ five 
parathyroid glands were found. Four were normal or slightly enlarged; the 
fifth was the size of a walnut. Microscopical^ the appearance was that of a 
parathyroid adenoma. 

Ferrero and Sacerdoie:^^ A woman, aged sixty-five 3 ^ears, who had had a 
tumor in her neck for fourteen years. For three years she had noticed a tumor 
of the forehead. Operation on frontal region revealed an invasive malignant 
tumor which had the structure of parath>Toid tissue and was diagnosed as a 
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malignant parathyroid tumor by the authors.^ No examination of the original 
tumor in the neck was reported. No changes in bones were found. 

Kerl:^^ A woman, aged fifty-nine years, who, following cluldbirth at twenty- 
eight j’^ears, had developed symptoms of osteomalacia which was recognized 
and studied intermittently during the interval. At autopsy osteomalacia was 
apparent, but no cysts or tumors of the bones were described. All four para- 
thyroids were said to be enlarged, measuring about 0.8 by 1 cm. 

Kcrl:^^ A woman, aged si^dy-three years, who died of a cancer of the cystic 
duct. Twelve years before she had been diagnosed as a case of osteomalacia. 
At autopsy metastases from the primary tumor were^ found in the liver, the 
ovaries, the mesenteric l 3 ’’mph nodes and in the abdominal cavity. None were 
found in the bones. Parathyroids measured 10 by 6 by 4, 12 by 7 by 4, 25 
by 5 by 3 and 11 by 5 by 4 mm. The condition of the bones was diagnosed as 
osteoporosis. 

Gddl:^- A woman, aged forty-two years, who was examined at autopsy’’ fol- 
loAving an operation for giant-cell sarcoma of the tibia. No other bone lesions 
were found. There were two tumors of the parathyroid, one 10 by 2 cm. and 
the other 5.4 cm. in diameter. 

Nagdsbach:^^ A man, aged twenty-five yoarSj with a tumor of the left upper 
parath3uoid the size of a walnut, reported as pure hypertroph 3 ^ Accompanying 
this there was an extensive fibrous^ change of the entire skeleton. 

PcjicJce:^^ A man, aged thirtj^-eight 5 ''ears, who died of a chronic nephritis. 
At autopsy’' contracted kidney’'s and metastatic calcification was found in the 
muscle of the left heart, in the smaller arteries, in the thyroid, Iddneys and 
spleen. The great vessels remained free. There was also calcification in the 
apices of the lungs, in the skin and in the walls of the parathyToid tumor. Con- 
cretions were present in no other organs of internal secretion. The bones showed 
a picture of ostitis fibrosa. 

Pcnekc:^^ A woman, aged fifty-nine y’'ears, who died of cry^sipelas. Diag- 
nosed as ostitis fibrosa. The right lower parathyroid weighed 5 gm. The left 
lower, while not enlarged, showed the areas of proliferation described by Erdheim. 

Pep'cira and Castro-Frdre:^^ A young man, diagnosed as generalized fibrous 
ostitis, who had sy’mptoms from the age of four years; a traumatic fracture at 
nine y^ears' well-marked osteomalacia with cy’^st formation at sixteen years; 
death at eighteen y’^ears. At autopsy’’ a parathy’’roid tumor was found. This 
was considered hyperplastic by’’ the authors. 

Herxheimer^ A man, aged thirty-two years, who showed at autopsy’’ a 
mitral stenosis with calcium deposits in the heart muscle, in the aorta, the Idd- 
ney’^s, lungs and wall of the spleen, but no calcification in the gastric mucosa. 
He had no pathologic changes in the bones. Three parathyroids were found. 
One was adenomatous and as large as a cheriy. 

A man, aged thirty-eight years, with severe generalized ostitis 
fibrosa cystica. At operation a parathyroid tumor measuring 25 by 15 by 12 mm. 
was found. 

Guy:^'^ A woman, aged twenty-nine y’’ears, who had had for six years a tumor 
of the neck in the region of the left lobe of the thy’’roid. The swelling was 
removed by operation. It measured 8 by 6 by^ 4 cm. and was diagnosed adenoma 
of the parathyroid. Ten months later the patient returned with three nodular 
swellings of the neck, interpreted by the author as compensatoiy hyperplasia 
of the remaining parathyroids. No bone changes were mentioned. 

Allesandri:^^ A man, aged fifty-one years, with a tumor of the right humerus 
which followed an injury. Although there was no tumor in the region of the 
thyroid, the diagnosis of mixed thyroid and parathyroid adenocarcinoma was 
made from microscopical diagnosis of the tumor of the arm. 

Gold:^^ A woman, aged fifty-four years, with generalized ostitis fibrosa 
cy^stica. At operation a parathyroid tumor measuring 25 by 16 mm. was found. 

Beck:^^ A woman, aged forty-one years, diagnosed osteodystrophia gener- 
alisata, apparently typical of generalized ostitis fibrosa cystica. At operation 
two parathyroid tumors, one the size of a soft-shelled ahnond and the other 
the size of a coffee bean, were removed. The patient died of tetany. 

Wilder A woman, aged thirty-two years, who had typical ostitis fibrosa. 
At operation a parathyroid tumor was removed. 

Boyd, Milgram and Sieams:54,55 ^ boy, aged ten years, with evidence of 
softemng of the bones, diagnosed after clinical and Roentgen ray examinations 
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as generalized ostitis fibrosa. Operation revealed an adenoma of the left lower 
parathjToid. 

Snapper:^’^ A man, aged fifty-six years, with ostitis fibrosa cystica and an 
unusual degree of decalcification of bones. A parathyroid tumor was removed 
at operation. 

Adding these 29 cases to those collected by Hoffheinz, a total of 
74 examples of pathologically enlarged parathyroid glands may be 
considered. These include both malignant and benign tumors, as well 
as enlargements due simple hyperplasia. Authentic malignant 
growths of the parathjToid glands are extremely rare, and it is a matter 
of interest that none of them has been associated with evidence of 
functional derangement of the parathyroids or with important condi- 
tions in the bones or elsewhere. The criteria for differentiating benign 
tumors from simple hyperplasia are ill defined. In some of the cases 
in which one is most tempted to diagnose tumors, there may be multiple 
gi-owths. Guy’s"*® patient returned ten months after operation with 
similar tumors in the region of the other parathyroid glands. GddlV® 
patient had two large but quite separate parathyroid tumors. Such 
findings could be explained more simply on tlie basis of hyperplasia 
than of true tumor formation. All but about 17 of the parathyroid 
enlargements must, therefore, be considered to have resulted from 
hyperplasia. 

Conditions Associated with Enlargement of the Parathyroid. Of 
the clinical conditions which have been reported in association vdtli 
enlargement of the parathyroids, some appear to be incidental while 
others are found so frequently that they must be regarded as a possible 
cause or a possible result of the parathyroid changes. 

Erdheim^- described a case of parathyroid tumor in which acromegaly'' was 
present and in which a pituita^ tumor was found at autopsy. Fine and 
BroATO®^ mention a patient seen in Cushing's Clinic with acromegaly. In the 
tlnrd case of Molineus^® there was found at autopsy a large tumor of the hypo- 
physis with pressure atrophy of the surrounding bones. There was exophthal- 
mos but no signs of acromegaly or any other functional disturbances of the 
pituitary gland were apparent. 

In Herxheimer's^^ case the parathyroid enlargement was associated with mitral 
stenosis and cardiac decompensation. In one of Harbitz’s”^ patients there was 
a generahzed ichthymsis. 

Possibly'^ more significant are the cases associated with nephritis. 

MacCalhim's^^ patient, a ymung man, died in uremia following a nephritis, 
the symptoms of which had been apparent for several y^'ears. A parathywoia 
tumor was found at autopsy. He studied 2 other cases of advanced chronic 
nephritis and found in 1 abundant mitoses in the cells of the parathyroids. 
Bergstrand^^ j Qf nephritis in which there was a small parathyu’oid tumor 
and 10 others in which the parathyTOids were enlarged. Hubbard and Went- 
Avorth’s^^ case of ostitis fibrosa liad an advanced interstitial nephritis. Box and 
de Wesselow®® saw a patient with nephritis in Avhom the serum calcium Avas 
eleA'ated to 14.7 to 20.1 mg., a finding AA^hich Avas interpreted as possibtyindicative 
of abnormal parathyroid function. 

Still more striking and important is the association of many" diseases 
of bones with hy^'perplasia or tumors of the parathyroid glands. In 
45 cases collected by" Hoffheinz, 27 had some disease of bone, while in 
the 29 patients Avhose records we have assembled, no less than IS were 
so afflicted. Combining these figures, it appears thlit GO per cent of 
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all cases of parathyroid enlargement have had evident bone lesions. 
If we exclude from the total number the 17 cases which may lie con- 
sidered either malignant or benign tumors, the assoeiation of osseous 
changes with parathyroid hyperplasia becomes even more impressive. 

Of the 45 patients with diseased bones, 9 were diagnosed osteomalacia by the 
authors, 2 were thought to have rickets, 1 had general metastasis to bone from 
a mammary cancer; 1 had a localized giant-cell tumor of the tibia; 32 suffered 
from the generalized form of ostitis fibrosa cystica. In addition to these case 
reports, one should mention several more inclusive studies of the parathyroid 
glands in rickets and osteomalacia. Ritter^ and, later, Pappenheimer and 
Minot«= studied groups of children with rickets and compared them vdth cliildren 
djdng from other conditions. They found that the tendency to hyperplasia was 
general in rickets, thus establishing in children a fact which Erdheim^'* has 
alreadj’^ demonstrated in animals. In some instances the enlargement Avas 
slight, while in others the parathyroids Avere more than double the normal size. 
Thomas,'^ aa4io studied the parathju'oids in osteomalacia shoAA’ed that in 6 out 
of 30 cases there Avas definite enlargement. 

These observations leaA'e no doubt that hyperplasia of parathyroid 
tissue is associated AAuth many types of bone disease. Clinically the 
most frequent as Avell as the most striking association is Avith the 
generalized form of ostitis fibrosa cystica. 

Generalized Ostitis Fibrosa Cystica (von Recklinghausen’s Disease). 
In IS9I von Recklinghausen®^ published, in the A'Olume commemorating 
VirchoAv’s seventy-fii'st birthday, a paper entitled “ Ostitis, Osteomalacia 
and Osteoplastic Carcinomatosis.” He also referred to a case reported 
several years earlier by VirchoAV.®® Although there may be some doubt 
as to the proper classification of Virchow’s case, there can be little 
question that the patient described by Hirschberg,®® tAvo years before 
the appearance of von Recldinghausen’s paper, suffered from the gen- 
eralized form of ostitis fibrosa cystica. Since that time occasional and 
scattered references to the disease ha\’^e appeared in the literature. 
About 50 Avell-studied cases have accumulated and extensive reAoeAvs 
have been Avritten by DaAvson and Struthers,®® Stenholm®’^ and Mandl.^® 

The disease is more frequent in women and occurs usually in adult 
life. The age, howeA'^er, is more variable. The cases of von Haberer,®® 
Lissauer'^® and Bergmann^^ started in childhood, Avhile Hart’s^® patient 
Avas an old man. 

The cysts and tumors affect the long bones most frequently, but the 
jaAV, pelvis and even the bones of the head (von Haberer®®) may be 
involved. The swellings usually are not large, and Avhen covered, as 
in the thigh, Avith heavy musculature, may not be recognized until a 
pathologie fracture calls attention to them. Fractures are extremely 
eoramon, occurring most often in the femur and humerus. Pain accom- 
panies the fractures, but in some cases seems to be an independent 
feature and, as in von Recklinghausen’s original case, occurs in bones 
which are not knoAAm to be subject to fractures or injury. 

Microscopically the swellings of the bones show hemorrhages which 
in some cases seem to dominate the picture. Barrie'^® designated his 
case as one of “hemorrhagic osteomyelitis.” There is much fibrosis, 
and in many instances hemorrhage has been an obtrusive feature! 
Scattered in the fibrous tissue, a great number of giant cells may be 
found. The structure cannot be differentiated from that of the so-called 
giant-cell sarcoma of the type found in epulis. 
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The bone pathology' is by no means limited to the cysts and tumors. 
In most cases there is a localized or general decalcification. This may 
be the predominant feature, as in Hart’s case, which was called “ osteo- 
malacia with cysts and tumors.” The frequency of the association 
may be judged from Morton’s'^^ i-eview, where it is found that of 63 
cases, 42 had either local or general softening and rarefaction of bone. 
Under these circumstances it might be thought and, indeed, has been 
stated, that ostitis fibrosa cystica is only a form of osteomalacia. 
Although the definition of osteomalacia is confused, the state most 
often so designated is associated with childbirth. Except during famine, 
it has occurred almost entirely in women. Ostitis fibrosa cystica, on 
the other hand, is not uncommon in men, and has no striking association 
with childbirth. Von HabereU® and SchmorF® consider that the soften- 
ing of the bones in von Recklinghausen’s disease has no relation either 
to puerperal osteomalacia on the one hand or to rickets on tlie other. 

Von Recklinghausen did not recognize the parathyroid disturbance 
of the disease, and it was not until 1904 that Aslcanazy’’^ foimd a para- 
thyroid tumor in a woman with a disease which he called ostitis defor- 
mans without osteoid tissue, but which from the description may be 
considered ostitis fibrosa. SchmorF® reported a case of parathyroid 
hyperplasia in association with “ osteomalacia and melanotic tumors,” 
which was probably descriptive of the hemorrhagic cysts of von Reck- 
linghausen’s disease. Great impetus was ^ven to the search by the 
excellent report of Molineus,®® who saw 3 cases of typical generalized 
ostitis fibrosa, in all of which he found parathyroid tumors. 

As has been stated, 32 cases have been found in which the two 
conditions have been associated. These, of course, do not include all 
of the cases of ostitis fibrosa cystica. In many of the earlier cases 
there was no examination of the parathyroids. This applies also to 
the more recent reports of Martland,^® Crile,®“ Hartung®*^ and Young 
and Cooperman.®® But while in these instances tlie lack of association 
may be ascribed to failure to look for parathyroid change, there are 
some cases in the literature in which after meticulous examination no 
pathologic changes could be found. Stenholm®^ found 9 examples of 
typical and at times serious ostitis fibrosa, in none of which was there 
any evidence of pathologic change in the parathyroids. Because of 
this, the opinion has been expressed that while ostitis fibrosa cystica 
is frequently associated with parathyroid hyperplasia, it is not depend- 
ent upon it. Admitting this possibility, it must, nevertheless, be 
remembered that the recognition of parathyroid tissue is difficult, that 
it has a wide distribution from the thyroid cartilage to the areolar 
tissue of the pericardium, and that it may be embedded in the thymus, 
in the thyroid or even in the tongue. It is also conceivable that tissue 
which anatomically appears normal may have an increased or changed 
functional capacity. This possibility is generally recognized in the 
pathology of other glands of internal secretion. 

Although anatomically the association of ostitis fibrosa and para- 
thyroid disease had been recognized for twenty years, it was not until 
1926 that MandF® removed a parathjToid tumor by operation. It is 
significant and important in considering other cases which have been 
examined only by clinical means that he was unable to find any evi- 
dence of enlargement by palpation of the neck. The excised tumor. 
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however, measured 25 by 15 by 12 mm. Following the operation, 
there was a marked clinical improvement. The pains in the bones 
which had been excruciating before the removal of the tumor almost 
entirely disappeared. There was a gain in weighty and increase in 
muscular power, Roentgen ray pictures showed slight but definite 
increase in the density of bones in which there had been previous 
decaleification. 

Following Mandl’s experiment, a number of similar cases have been 
subjected to operation for removal of parath 3 U'oid tumors. 

The patients of Gold,®i of Wilder” and of Boyd, Milgram and Stearns” were 
so greatly improved by the operation as to suggest complete arrest of the 
progress of the disease. Beck,52 however, was not so fortunate, his patient dj-ing 
of severe tetanj'' twenty days after operation. Of the greatest significance is 
the case of Du Bois and Aub.^^ Operation was performed by Richardson®'* in 
the hope of discovering a parathyroid tumor. A most careful and painstaking 
search over the surface of both lobes of the th 3 Toid revealed no abnormal 
growth. The removal of two normal-sized and microscopically normal para- 
thyroid glands resulted, however, in great chnical improvement. Indeed, a 
completely bed-ridden invalid suffering from frequent pathologic fractures was 
enabled to leave his bed and carry on a useful occupation. This case, besides 
ha'ving an important bearing on the etiologic conceptions of the disease, sub- 
stantiates the possibility already mentioned, that some of the cases of ostitis 
fibrosa cj^stica in which no parathyroid lesions were found maj'- have had 
functional parath 3 Toid derangement not discoverable by the method of examina- 
tion. Of interest in this connection are the cases of Bauer,®®.®® Hohlbaum®^and 
Strada,®® which are mentioned by Hoffheinz but not included in his list of 
parathyroid tumors because, while the parath 3 T:olds were described as hyper- 
plastic, the size was within the limits arbitrarily considered normal. 

I 

In addition to the changes in tlie -bones and the association with 
parathyroid hyperplasia, ostitis fibrosa has a number of most interesting 
features. The calcium metabolism is extraordinarily disturbed. 

Jacob and Schrott,^^ who were the first to investigate calcium relationships 
in the disease found an abnormally liigh excretion of calcium which they thought 
could be remedied by means of administration of calcium lactate. Mandh® 
found an increased excretion of calciiun in the urine which was reduced to one- 
sixth of the original amount following the operation. Studies hy Gold,^^ 
Wilder,^^ Boyd, Milgram and Stearnses have estabhshed an abnormal excretion 
of calcium in the urine as a constant feature of the disease which is remediable 
by operation. 

The calcium content of the serum is greatly increased, as may be seen from 
the following table: 

Highest calcium 


Author. mg. per cent. 

Gold^i 13.1 

Wilder^^ 12. S 

Boyd, Milgram and Stearnses 17.6 

Du Bois and Aub^^ . . . ' 16.5 

Snapper^c 23,6 


Du Bois and Aub/^ and also Boyd and his associates, have found h^^pophos- 
phatemia. 

Calcium stones have been reported in the kidne^'^s and ureters. 

In 1884, seven years before von Recklinghausen’s article, Davies-Colley9“ 
described a most interesting case of a girl brought up in a cellar, who developed 
a disease of her bones before the age of nine years. This was characterized by 
swellings in the jaw, ribs and pelvis, which were doubtfully considered calluses 
but which may well have been due to multiple fibrocystic disease. In addition’ 
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there were extensive calculi in the lddne3^s and ureters. A similar case without 
bone swellings was described more recently hy Dereux.^^ Schonenberger^^ ^ 
case of undoubted ostitis fibrosa cj^stica in a Avoman with bladder disturbance 
and incontinence. The papillse of the kidney shoAved small calcium infarcts. 
Gargele^^ described a patient Avho died of uremia and Avhose Iddneys contained 
sand and stones that had resulted in hydronephrosis and pj’^elonephritis. Hoff- 
heinz^s found in his patient calcium infarcts as AA^ell as a large coral stone in the 
upper calyx of the right renal pelvis. 

Most interesting metastatic calcification has been obserA^ed in a 
number of cases. 

Hoffheinz, in addition to the changes in the Iddneys, found calcium deposit 
in the lungs. Dawson and Struthers^^ found calcium infiltration of practical!}^ 
ever}’' organ in the body. This took the form of fine granules AA^hich in some 
instances became confluent masses. The}’' were laid in the minute fibers of the 
elastic and connective tissue, in muscle fibers and also in epithelial cells. They 
AA^ere especially marked in the lungs, stomach and Iddneys. No calculi AA^ere 
found. One of the most astounding examples of calcium deposit was recently 
reported by Peneke.'^^ This patient died of chronic nephritis. At autopsy, 
calcification Avas found in the left heart, in the smaller arteries, the thyroid, 
kidneys, spleen, the skin and in the AA^alls of the parath}noid tumor. The 
patient of Hubbard and WentAAmrtlP^ jji addition to ostitis fibrosa cystica, 
a fatal nephritis. The calcium deposits in the tissues w^ere most extensiA^e, but 
Avere found in the heart, the arteries and about the joints. The lungs, kidneys 
and gastric mucosa Avere spared. 

Functional muscular changes have been noted in a number of cases. 

Sometimes Avhen Auolent pain has been a part of the picture, ‘stiffness of the 
muscles has been described. Other cases, however, haA’^e shown an unusual 
flabbiness or Aveakness of the muscles. DaAA^son and Struthers studied the muscles 
of their patient Avithout discoA’^ering any significant pathologic change. Hirsch- 
berg<^<^ and also von Recklinghausen^^ mentioned the wasting of muscles which 
admittedly may have been associated Avith disuse following injury. Hartung's®^ 
patient, however, had been diagnosed as a tabetic, although the reflexes AA^ere 
present. Barrie's^^ patient had persistent muscular AA^ealmess, much Avorse in 
AAunter. Four years before Barrie obserA’^ed him he had been diagnosed amyo- 
trophic lateral sclerosis. The case observed by Du Bois and Aub®^ showed 
. muscular weakness. Electrical tests showed greatly diminished response to 
stimulation. 

This discussion of generalized ostitis fibrosa cystica has not been 
concerned AAuth a much more common condition designated in the 
literature as localized ostitis fibrosa cystica, solitary bone cyst or von 
Recklinghausen’s disease. This occurs usually as a single cystic lesion 
in one bone and most often the femur, humerus or tibia. It is AAmnt to 
affect young people beloAv the age of twenty years and, altliough often 
extremely deforming, is accompanied by no deterioration of health. 
Pathologically the bone lesion cannot be distinguished from the cysts 
which haA^'e been described in generalized ostitis fibrosa. The relation- 
ship of these solitary cysts AAith giant-cell tumor on the one hand and 
Avith generalized ostitis fibrosa on the other has been much discussed 
and AAnth little agi'eement. Reference may be made to the recent 
study of Geschickter and Copeland^^ on ostitis fibrosa and giant-cell 
tumor and to the article by Mandl,^® Avho summarizes the evidence of 
the relationship betAveen the localized and generalized form of ostitis 
fibrosa. 

It is remarkable that, although the case reports of solitary cyst and 
of single benign giant-cell tumor haA^e been much more numerous than 
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those of generalized von Recklinghausen^s disease, we have been able 
to find only one, the case of Godl,^^ ^vhich there was an associated 
parathyroid enlargement. 

Clinical Observations, A patient shelving many of the features char- 
acteristic of ostitis fibrosa cystica has been observed by us during tlie 
past thvee years. Although her history was presented briefly in a 
previous publication,^^ her case is included in the present discussion in 
order that more complete data with pictures and exliibits may be 
presented and that the progress of the patient may be reported. 

Case Reports. Case I.— A woman, aged fifty-six years, entered Barnes 
Hospital, February 9, 1927, because of complete inability to walk, frequency 
of urination and a swelling of the right forefinger. She had been strong and 
healthy during her cliildhood. She married at the age of twenty-two 3^ears, 
but had never become pregnant. She lived with her husband on a small farm, 
where she worked hard. Some time in her girlhood she conceived a dishke for 
milk. She had other strong dishkes for food which finally led her to adopt a 
diet wliich was extremely ill-balanced. She was well, however, until the age 
of thirty-eight j^ears, at which time she began to have frequency of urination 
and was told by her physician that she had an ^^inflammation of the bladder,” 
For ten da^^s she was in bed because of this disorder. The symptoms gradually 
cleared up and she remained well for nine years, until the age of forty-seven 
years, when pain and frequency of urination returned. After six months’ treat- 
ment her physician told her that she had fibroids and that an operation was 
necessary, A hysterectomy and a partial oophorectomy were performed. 
Following tliis operation she was never well. The urinary syunptoms continued 
and she began to experience difficulty in walking, at first attributed to flatfoot, 
but later becoming so bad that she could get about only by supporting herself 
with her arms. She later noticed an increasing difficulty in lifting her feet 
from the floor. In February, 1926, from a rather trifling injur^^ she fractured 
the right clavicle, which healed slowly. 

In September, 1926, she injured the right index finger when the leaves of a 
table closed on it. A roentgenogram was taken of tins finger and a diagnosis 
of syphilis was made by the physician. This alarmed the patient so much that 
she entered the hospital. 

The examination revealed a remarkable degree of muscular h3q)otonia, most 
marked in the lower extremities. This seemed to apply both to the joints and 
to the muscles. The patient was able to go to sleep with her head on her ankles 
or with both ankles tucked under her head. She had a marked k^’^phosis; she 
was unable to vralk and could not support herself. Electrical tests of the muscles 
showed little response to the faradic current. There was a fusiform swelling 
on the first phalanx of the right forefinger and a similar swelling on the right 
clavicle. A Roentgenogram of the bones of the skull and other parts showed 
irregular areas of rarefaction. The urine showed signs of moderate pyelitis. 
Flat plates of the Iddneys revealed large collections of stones in the pelves. 
The right forefinger was removed. Examination by Dr. I. Y , Olch revealed a 
giant-cell tumor of the epulis type. Biopsy of the swelling on the clavicle 
showed normal callus formation. 

After having been treated for her urinary symptoms for some weeks, the 
patient was sent home mth the diagnosis of giant-cell sarcoma, bilateral nephro- 
lithiasis and an unexplained hypotonia of muscles and joints. 

She returned in February, 1928. She had been in an automobile accident 
and had fractured the left humerus. She had had a tooth removed from the 
upper jaw, and a tumor had formed in the maxilla. A biopsy of the ulnar 
swelling was suggestive of a benign giant-cell sarcoma, exactly similar to that 
removed from the right forefinger. No biopsy was obtained on the tumor of the 
jaw. It had the appearance of a cystic expansion of the maxilla. The teeth 
were loosened. 

Roentgen rays of the skull and pelvis showed a greatly increased rarefaction. 
At the time of the first admission a punched-out area of rarefaction had been seen 
in the iliac bone. During the interval this had more than trebled in size. The 






Fig. 1. — Photograph of Case I, showing tumefaction of left maxilla, extreme 
flabbiness of muscles and abnormal mobility of joints. 
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Pig. 6. — Microscopic appearance of parathyroid tumor of Case I. 












Fig. 7 . View of left mandible and left maxilla, showing circular area of rarefaction 
at the roots of the left lower molars; the large area of rarefaction at the symphysis 
and another ^’iew of the tumor of the maxilla. 



Fig. 8. — High-power view of the giant-cell tumor of Case II. 
















Fig, 11. — Metastatic calcification in the gastric mucosa of Case III, shown by line 
of dark-staining material in the lower portion of the glands. 



Fig. 12. — Metastatic calcification of kidney in Case III, showing calcium witliin 
the tubules and in the tissues surrounding them. The large patch of calcium in the 
right lower portion of the figure has completely replaced the tubule. 






Fig. 13. Femur of Case IV, showing multiple cysts. Fig. 14. — Feet of Case IV, showing enlargement of second metatarsal 

of left foot. 





PiCi. 15. — Fcmnr oJ Case V, showing cysts, Pia. 10. — Tibia of Case V, sliowing cyst. 
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Calcium 

Phos- 

phorus 

Treatment, 


Day after 
operation. 

in serum, 
mg. per 
cent. 

in serum, 
mg. per 
cent. 

Calcium 

lactate, 

gm. 

Parathor- 

mone, 

units. 

llcmarks concerning symptoms 
and treatment. 

Before 

Second 

16.4 

12.9 

1.3 

3.0 




Fourth 

11.3 

2.2 


. . . 

Beginning signs of tetany. 

Seventh 

10.8 

5.2 



Depression, vomiting, twitch- 
ing of face, positive Chvos- 
tek; pains in legs. 

Ninth . 

Tenth . 

7.4 

7.5 

11.2 

10.3 

G 


Increase in symptoms with 
spasm of larynx; nonpro- 
tein N., 33 mg. per cent. 

Eleventh . 

Twelfth 

Fourteenth 

7.5 

3.0 

12 

.0 

6 

25 

Pains in muscles more severe; 
spontaneous muscle con- 
tractions. 

Fifteenth . 

6.5 

3.4 

18 

35 

1 ; 

Rapidly growing worse; signs 
of tetany less e^adent. 

Sixteenth . 

4.1 

3.2 

12 i 

75 1 

Blood sugar, 135 mg. per cent 

Seventeenth / 



18 ’ 

50 ' 

Conditions grave; irrational. 

Eighteenth 

5.0 

3.0 

IS 

200 

No objective signs of tetany; 
conditions grave. 

Nineteenth 

5.1 

3.1 

IS 

125 

Nonprotein N., 31 mg. per cent 

Twentieth 

5.4 


40 

250 

1 1 

j ! 

Condition about same; no 
signs of tetany; slight edema 
of ankles; B.P., 110/78. 

Twenty-first . 

5.5 


22 

I 100 

1,7 gm. calcium chlorid intra- 
venously. 

Twenty-second 

7.5 

3.7 

IS 

j 50 

Remarkable improvement 
overnight; 2 gm. calcium 
clilorid intravenously. 


In July, 1929, she suddenly lost the power to move her legs. Deep reflexes 
had never been obtained and were not found after the paralysis. There was 
loss of superficial and deep sensibility and of the position sense. The muscles 
again became extremely flaccid. No sensory level, however, was discovered. 
Examination by Dr. S. I. Schwab failed to reveal a definite level of the lesion. 

Roentgen ray of the spine showed, as before, a marked kyphosis. It was 
believed, therefore, that the cord had been subjected to pressure because of the 
abnormal position of the vertebrje. The use of a fracture board and some pro- 
tection against weight bearing resulted in return of motion and sensation. 
Since this accident, however, she has not attempted to walk. She has lost some 
weight and there has been slight deterioration of her general condition. Recently 
she has shown an increasing infection of the bladder and renal pelves with 
impaired Iddney function and nonprotein nitrogen retention of 50 mg. 

This is considered to be a case of ostitis fibrosa cystica with bone 
cysts, giant-cell tumors of the epulis type, decalcification and softening 
of bone. It has the additional but also characteristic features of 
muscular hypotonia and nephrolithiasis, hypercalcemia, a tendency 
to excrete calcium in abnormally large amounts in the urine and 
hypophosphatemia. 

Removal of a parathyroid tumor caused severe and almost fatal 
tetany, produced a hypocalcemia and a strongly positive calcium 
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balance and hyperphosphatemia. It prevented any advance in the 
bone disease and resulted in some subjective and objective improvement. 

The hypotonia exliibited by this patient is greater than has been 
previously reported. It seemed to involve the joints quite as much as 
the muscles. Furthermore, the ability of the patient to do contortion- 
ist tricks did not disappear with change in the muscles following opera- 
tion. The patient gave a history of being unusually limber as a girl, 
and it is found that two members of her family are able to do modest 
contortionist stunts. Thus, while the muscular hypotonia and the lack 
of response to electrical stimulation were definite and striking features, 
they explain only in part the unusual mobility of the joints. 

The de^’elopment of tetany in this patient deserves special comment. 
It is by no means an isolated instance. Although Wilder’s^ patient 
did not de\'elop actual tetanj^, she suffered three days after the operation 
from numbness and tingling of the fingers and toes which was relieved 
by calcium administered i^travenousl3^ Snapper’s^® patient had severe 
tetany’ with mania, relieved with difficulty by parathormone. Beck’s^^ 
patient died with symptoms of tetany twenty days after operation. 
In this case, however, two parathjwid tumors were removed. It is 
interesting that in our patient the s^'^mptoms started while the serum 
calcium was above the usual normal level. Thej'’ continued to increase 
while huge doses of parathormone were being given and while an 
abundance of calcium was being administered bj" mouth. At a time 
when her condition was becoming rapidlj’- worse and hope for her 
reco\"erv was all but lost, the intravenous injection of a comparatively 
small amount of calcium chlorid caused a most dramatic improvement. 
Although it was quite naturally assumed that the calcium taken by 
mouth had not been absorbed, later analysis showed that this was not 
true. In the entire period during which the tetany was de^^eloping, 
there "was absorption of ver^'^ large amounts of calcium. One can only 
conclude that calcium chlorid or the intravenous administration has 
some unexplained specific effect. This will be discussed in a paper on 
calcium metabolism in hj^perparathj'roidism. The successful use of 
intravenous calcium chlorid is emphasized here onlj^ because of its 
therapeutic importance. 

Examination of the tissue removed at operation revealed onlj' one 
parathjToid gland. Although it was expected that the remaining 
parathjToid tissue would be more than sufficient for the needs of the 
patient, acute tetanj'^ developed immediately, and now, after many 
months dail.y injections of parathormone are needed to prevent its 
recurrence. It can scarcely' be assumed that this loss of paratfij^oid 
function is the result of postoperative adhesions or of injury of the blood 
suppl.v of the remaining parathjwoid tissue at the time of operation, 
since manipulation was limited to the left lobe of the thj’Toid gland and 
the right lobe was entirelj^ undisturbed. The explanation is no 
means clear. It seems possible that with the growth and hj^perfunction 
of the parath^rroid tumor, the remainder of the parathjToid tissue under- 
went a gradual but finally' complete atrophJ^ It is also conceivable 
that there was a congenital absence of all but one parathjToid gland. 
In Erdheim’s®® first case of parathjToid tumor he found no other 
parathjToid tissue. Strauch®' saw a patient with osteomalacia and 
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Giintlier®^ one with multiple giant-cell tumors, in both of whom a 
parathyroid tumor but no other parathyroid tissue was found. 

- Another possibility may be mentioned. During the state of hyper- 
parathyroidism great amounts of calcium are removed from the bones, 
presumably because too great an amount of the paratliyroid hormone is 
present in the body. Since with sudden removal of much parathyroid 
tissue the power of depositing calcium in the bone is restored, it might 
be assumed that calcium-hungry bones seize so much of the available 
calcium that other tissues and the blood are depleted and that tetany 
results. The events in the postoperative course of Snapper’s patient 
furnishes some support for tliis explanation. The symptoms of tetany 
which developed shortly after the removal of tlie parathyroid tumor 
were extraordinarily severe. Recovery, however, was complete and 
during subsequent observation the patient exhibited no tendency to 
return to a state of tetany. In our own patient tlie explanation is not 
so completely satisfying. After fourteen months serious symptoms of 
tetany still develop whenever parathyroid and calcium are omitted in 
her treatment. The gi'eat amount of calcium absorbed during the 
period should presumably^ have satisfied any'- special avidity of tlie 
bones. It is fair to state, however, that the amount of parathormone 
necessary’' to maintain approximately’^ normal calcium values is now 
somewhat less than during the first few months after operation. 

Case II.—A farmer, aged thirty^'-eight years, entered Barnes Hospital, Decem- 
ber 12, 1928, on the division of plastic surgery, complaining of a swelling of the 
jaw. The family history appeared quite unimportant. He had measles, mumps, 
whooping cough and pneumonia during childhood. He was well and strong 
until five years before admission, when following abdominal symptoms he was 
operated upon for gastric ulcer. Three y^ears before admission, following a 
gastric hemorrhage, a second operation w^as performed for the same trouble. 
Thereafter he had little or no return of the gastric symptoms. His teeth had 
been in poor condition for years without any dental care. There w^as no history 
of dietary abnormality. He always liked milk and frequently drank as many 
as five glasses at a meal. There was nothing in the history suggestive of muscle 
hypotonia excepting an indefinite story of a short period about one year before 
admission, w^hen he was ^‘w^eak in his bones.'* Following liis first abdominal 
operation he had had some nocturia; otherwise there were no urinary symptoms. 

About eight months before the first admission to the hospital he noticed 
what he called a ^^gum boil" of the upper jaw on the left side. At no time was 
it painful. This gradually became larger. Three teeth at the site of the lesion 
became loose and were extracted by the patient himseK with only slight local 
bleeding. A week before admission he had three severe hemorrhages from the 
gum. 

The patient was well nourished and did not appear ill. His muscles were 
normally developed and of good tone. The heart, lungs and abdomen appeared 
normal. The blood pressure was 146 systolic and 80 diastolic. In place of the 
upper left canine and first and second bicuspid teeth, a tumor was present which 
extended into the hard palate and anteriorly beyond the alveolar margin. It 
was firm and not tender. 

The urine showed no albumin or casts, no sugar and a varying specific gravity. * 
The blood show^ed 4,600,000 red blood cells; 80 per cent hemoglobin and 14,500 
white blood cells. The Wassermann and Kahn reactions were negative. The 
phenolsulphonephthalein excretion was 55 per cent in two hours. 

Roentgen ray examination disclosed five tumors of the jaw^ Near the one 
which had been recognized clinically there was an unerupted canine, and it was 
fought at first that the rarefaction of bone represented a dentigerous cyst. 
There was a large area of rarefaction extending from the lower incisor teeth to 
the symphysis menti; another was seen in the region of the right upper canine 
tooth. Tumors were also seen in both lower molar regions. 
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At two operations these were all removed by curette and cautery and treated 
with radium and deep radiation b}’' Roentgen Vay. Microscopic examination of 
the tissues removed at operation showed the tumors to be made up of cellular 
fibrous-tissue stroma in which there were vast numbers of large giant cells of the 
type seen in epulis. 

About six weeks after the operations on the jaws the calcium and phosphorus 
content of the serum was studied for the first time. The serum calcium was 
found to range from 13.3 to 16.7 and serum phosphorus from 1.2 to 2.9 mg. per 
100 cc. A more careful examination of the neck revealed a mass apparently 
about 1 inch in diameter, palpable just above the inner end of the left clavicle. 
This was elevated and more easily felt when the patient swallowed. The patient 
was then more completely studied as a case of hyperparathjuroidism. There 
was still no evidence of hypotonicity of the muscles. Faradic stimulation of 
his muscles, however, required a somewhat stronger current than was needed 
by several normal persons used as controls. Roentgen ray of the urinary tract 
showed no evidence of stones. The urine displayed, at times, a slight trace of 
albumin and occasional casts. 

During the interval of six weelcs following operation he developed anemia. 
The blood showed: Red blood cells, 3,960,000; hemoglobin, 50 per cent; white 
blood cells, 8500; polymorphonuclears, 73 per cent; eosinophils, 1 per cent; 
lymphocytes, 23 per cent;, large mononuclears, 3 per cent. It was felt that tins 
might be the result of an unusually severe general effect of the radium treatment 
and perhaps to some extent related to the diffuse osteomyelitis of the jaws 
which had followed the operations. 

Roentgen ray of the skull and the long bones of the body showed no other 
bone tumors and no osteoporosis. 

Detailed studies of calcium metabolism showed a definitely negative balance, 
the excess excretion being chiefly in the urine. The urinary excretion was not 
greatly increased by a high-calcium intake, nor did this increase the serum 
calcium. 

As there was little doubt as to the diagnosis of hyperparathyroidism, the 
tumor in the thyroid region was removed by Dr. J. B. Brown on June 18, >1929. 
It was found to extend beneath the clavicle and to be at least twice as large as 
was expected from the clinical examination. It was spherical and quite solid. 
The blood supply appeared to be from the inferior surface of the tigroid. 
Because of the apprehension caused by the almost fatal tetany which developed 
in our first patient, it was decided, upon the suggestion of Dr. Isaac Y. Olch, to 
transplant a small part of the mass into the rectus abdominalis muscle. A piece 
of a little less than 1 cm. in diameter was planted underneath the anterior sheath 
of the left rectus muscle, _ Microscopic examination of the tumor revealed 
normal parathyroid tissue with no evidence of malignancy. 

Twenty hours after the operation the serum calcium had fallen to 10.6 and 
continued to fall until a minimum of 8.3 was reached on the eighth postoperative 
day. The serum phosphorus rose slightly to 3.6 mg. per 100 cc\ During this 
time the patient had never experienced any definite tetany. At one time he 
had a little tingling about the face and in the fingers. Trousseau’s and Chvos- 
tek’s signs could never be elicited. At^ about the time the serum calcium was 
lowest he developed a slight diarrhea with some abdominal cramps lasting part 
of one day; otherwise he continually felt quite well. The calcium excretion in 
the urine fell promptly after the operation and became almost negligible, but 
there was little change in the calcium excretion in the stools. The calcium 
balance became positive, but there was no such marked tendency to store calcium 
as was noted with the first patient. 

On August 12, 1929. two months after his operation, he returned for observa- 
tion. The serum calcium was 10.5 and the serum phosphate 2.9 mg. per 100 cc. 
At this time he appeared to be quite well. He had been worldng hard ana 
gaining weight. The lesions in his mouth had healed and Roentgen ray showed 
no evidence of veny recurrence of the tumors. No. mass could be felt under the 
scar, where a small part of the parathyroid tumor had been. transplanted inio.tiic 
rectus muscle. 

In tills patient the history and the physical state indicate that the 
disease was of recent origin. The diagnosis of ostitis fibrosa must be 
made upon the occurrence of multiple giant-cell tumors which for some 
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reason were limited entirely to tlie upper and lower jaws. No decalci- 
fication or osteomalacic change was obvious in the examination of other 
bones. Clinical hyperparathyroidism was indicated by hypercalcemia 
and the abnormally high excretion of calcium in tlie urine. The mus- 
cular changes were slight and detectable only by means of electrical tests. 
The kidneys contained no demonstrable stones. 

Follovdng operation the serum calcium fell below the normal level 
and minor subjective symptoms of tetany developed. The course, 
however, is in striking contrast to the violent tetany which developed 
in the first patient. If in these cases an avidity of decalcified bones for 
calcium is to be regarded as an important factor in the production of 
postoperative tetany, its absence in this patient might be explained 
by the comparatively good state of the skeleton as revealed by Roentgen 
ray. The possibility must also be considered that the parathju’oid 
tissue transplanted to the abdominal wall became sufiiciently active to 
prevent the appearance of tetany. 

It was unfortunate that the symptoms of hj'perparathyroidism were 
not discovered earlier. The bone tumors were considered possibly 
malignant and the operations and subsequent radiation were corres- 
pondingly thorough. If hypercalcemia and the other evidence of 
parathyroid disturbance had been recognized before operation the 
possibility of malignancy of the tumors in the jaw would have been 
considered more remote and the effect of parathyroidectomy as a treat- 
ment for the bone tumors might have been tried. Although the 
result of such procedure cannot be predicted, the fact that the bone 
cysts of Case I decreased in size following parathyroidectomy suggest 
that considerable improvement might have resulted and that he might 
possibly have been spared serious and mutilating operations. The case 
illustrates the necessity of determining the values for serum calcium 
upon all patients presenting multiple bone tumors. 

Case HI. — A married German woman, aged forty-six years, entered Barnes 
Hospital, June 28, 1929, complaining of weakness, loss of weight, pain in her 
back. She was_ a private patient of Dr. J. J. Singer. The family history 
appeared quite irrelevant. At the age of ten years she had measles, and at 
fourteen years pneumonia. As a child there were frequent attacks of sore 
throat. She had occasional headaches. The patient was married at the 
age of twenty-two years and one year_ later her first child was born, being 
delivered by a midwife. Following this the patient did not do well. She 
failed to gain strength, and remained in rather poor health for the next , four 
years. The symptoms at this time were indefinite, but were not suggestive 
of osteomalacia. At the age of twenty-eight years she had a second child. 
The puerperium was uneventful. She remained well until two years before 
her admission to Barnes Hospital, when she noticed severe and debifitating 
night sweats. Lassitude gradually became marked and she slowly lost weight. 
She had complained of an indefinite soreness in the left lumbar region and in 
the right shoulder. There was moderate nocturia but no other urinary symp- 
to^. She was quite free from any pulmonary symptoms. For ten months 
prior to admission she had been treated by her local physician with ultraviolet 
light. This had given her a good tan color but had not increased her strength. 
She had lost weight from 135 to 90 pounds. 

E^mination showed a marked emaciation. There was no apparent pain 
or discomfort. The skin was warm, moist and elastic. A shght pallor of the 
mucous membranes was evident, but no cyanosis. The thorax showed nothing 
abnormal except the emaciation and rapid but regular heart. The abdomen 
was level with the costal margin. The soft edge of the shghtly tender liver 
could be felt extending to the umbilicus. The spleen could not be felt. The 
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vertebra were in good alignment and showed no abnormalities. There was no 
peripheral arteriosclerosis. Blood pressure was 115 systolic and 70 diastolic. 
There were no deformities or tumors of the long bones. The deep reflexes were 
hypoactive. Marked muscular atrophy was erident. The temperature was 
39® ; respiration, 18. 

The urine on admission was alkaline, of varying specific gravity and contained 
no albumin, sugar or casts. Blooa showed: Red blood cells, 3,250,000; 
hemoblogin, 48 per cent; white blood cells, 6800; '48 per cent polymorphonu- 
clears; 32 per cent l3miphoc3^es; 2 per cent eosinophils; 6 per cent transitionals; 
12 per cent large mononuclears. Wassermann, Kahn and Widal reactions were 
negative. Nonprotein nitrogen was 38 mg. Phenolsulphonephthalein, elimina- 
tion. 51 per cent in two hours. Routine stool examination was negative. 

The first part of the patient's course in the hospital was characterized by 
extreme wealmess and emaciation which seemed to result from a remittent fever, 
ranging each day from normal to as high as 39® C. With these symptoms 
pulmonary tuberculosis was suspected, but repeated examination and Roentgen 
rays of the lungs were negative. Pain in the lumbar region and right shoulder 
and dull aching pains shooting down the legs from the knees to the ankles became 
more troublesome. There was, for a while, considerable pain and tenderness 
in the lower abdomen. This together mth Roentgen ray findings suggesting 
a lesion in the cecum seemed to justify a diagnosis of tuberculosis of the cecum. 
Operation disclosed no abnormalities except the enlarged liver. Fever con- 
tinued. She occasionally had headaches and vomited now and then. The 
emaciation was becoming extreme. She complained bitterly of pain in the 
lower back and left flank. Roentgen ray finally showed definite pin-point 
rarefaction throughout all the lumbar vertebrae and to a less extent in the pelvis, 
with rarefaction and a mottled lacy appearance of the bones but without much 
flattening of the vertebral bodies. Except for the ribs, no lesion of any other 
bones was demonstrated. There was no obvious osteoporosis of other bones. 
She was considered to have a neoplastic disease of bone. No Bence-Jones 
protein was ever found in the urine. 

A study of the calcium and phosphorus of the blood was first made on October 
5, 1928, when the disease of bone was first evident. The serum calcium was 
found to be 16 and phosphorus 3.7 mg. per 100 cc. By this time she had 
developed evidence of a' fairly marked kidney insufficiency. Blood nonprotein 
nitrogen was about 70 mg. and phenolsulphonephthalein excretion Avas very low. 
Albumin and numerous hyalin and granular casts were found in the urine. 
With this there was an increasing hypotension, the systolic blood pressure 
averaging about 90. 

The calcium and phosphorus metabolism was studied. On a calcium intake 
of about 0.5 gm. daily there was a definitely negative balance, with more calcium 
in the stools than was taken by mouth, and with an abnormal excretion of 
calcium in the urine considering the presence of a marked renal insufiiciency. 

A remarkable change in her general condition occurred during a period of 
eight days on a high calcium intake. The serum calcium rose to 17.8 mg. per 
100 cc. and she became drowsy and irrational. During the latter part of this 
period she developed signs which were interpreted as cardiac failure; a marked 
tachycardia, dyspnea, riles at the lung bases and dependent edema. It seemed 
possible that this striking change was due to the influence of the Ingh serim . 
calcium on the nervous system and on the heart. Prompt lowering of the 
serum calcium seemed imperative. This was accomplished by the administra- 
tion of neutral sodium orthophosphate by mouth and attended with obvious 
improvement, A few days later, however, she developed a bronchopneumonia 
from which she died on December 24, 1929. t v i 

At autopsy the muscles were found to be greatly atrophied. The whole body 
was extremely emaciated. There were fibrous-tissue adhesions about tiie 
operative scar on the abdomen, around the cecum and emending to the liver. 

In the lungs there were small areas of bronchopneumonia. The pleurae 
bound together in places by slight adhesions. xSmall stones were seen 
gall bladder and in the cystic duct. The thyroid was not enlarged but containeu 
a few adenomata and a small cyst. On the posterior surface of the thyroid tli^c 
were several large smooth bodies lighter in color than the thyroid tissue, u 
six of these which were removed, three were found to be parathyroid gianos. 
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The largest measured 11 by 5 mm. The vertebral bodies, ribs and clavicles were 
softened and cut easily with a chisel. 

The chief interest of the autopsy attached to the microscopic findings. The 
paratloToid glands showed an essentially normal arrangement and structure. 
It was remarked, however, that the cytoplasm of the cells appeared swollen 
and vacuolated as though they were in active secretion. In one area of the 
gland there were larger cells with clear cytoplasm and nuclei. 

The predominating tj'pe of cell in the bone marrow was large with ,a clear 
eccentric nucleus. The nucleolus was well definied and fine strands of stromata 
were condensed at the periphery, giving a typical cogwheel character to the 
nucleus. The endoplasm was egg-shaped in most cases and the eccentric 
nucleus was placed near to one end.- The appearance of these cells was con- 
sidered typical of plasma cells. The changes were present in vertebrse, 
clavicles and ribs. 

Metastatic calcification was found in the lungs, gastric mucosa and Iddneys. 
In addition to areas of bronchopneumonia, there were in the lungs networlts of 
blue staining material. Close examination revealed that this was calcium in the 
walls of the alveoli. In some places it extended in long straight lines as though 
following along bloodvessels, while in others it was accumulated in thick, dark 
irregular patc&s suggesting deposits with relation to bloodvessels. Sometimes 
it formed a ring around small capillaries wlfich were filled with red blood cells. 
In the gastric mucosa there was a deposit of calcium wliich surrounded the base 
of gastric glands, forming a partial network about them. In other areas it 
clearlj'^ outlined the bloodvessels. In still other places it seemed to replace the 
cells of the gastric mucosa itself. These changes were limited to the distal 
portion of the gastric mucosa. Iron stains indicated the presence of iron in 
those areas where calcium was found. 

The kidneys were involved in chronic degenerative change. The cortex was 
thin, with many scarred areas infiltrated with lymphocytes. Many glomeruli 
w'ere completely fibrosed and hyalinized. Tubules were scarred and dilated 
and many of them were filled with hyalin casts. _ In some areas, especially in the 
pyramidal portion of the organ, deposits of calcium similar to those in the lungs 
and stomach were seen. Some formed a fine shell about the collecting tubules, 
wliile others extended into or replaced kidney cells. Some deposits outlined 
bloodvessels. In the cortex of the kidney such deposits were rare. As in the 
other organs, iron was found w^herever abnormal calcium deposits had formed. 

In this case, as in the others, there w’^as hypercalcemia and an abnor- 
mal exeretion of ealcium in the urine. The metastatie caleification was 
in distribution and eharacter in no way distinguishable from that 
which has been seen in von Recklinghausen’s disease. The measure- 
ments of the parathyroid glands greatly exceeded the normal limits 
given by Cowdry.^^ If the normal range of Biedh® be aecepted there 
might be some question concerning hyperplasia. Considering both 
clinical and pathologic data, however, there seems to be no doubt that 
hyperfunetion of the parathyroids existed in this patient. The patho- 
logic appearance of the bone marrow was charaeteristic of multiple 
myeloma of the plasma-cell type. 

High values of serum caleium have been found in other cases of 
multiple myeloma. In Charlton’s®® patient it varied from 12 to 16 mg. 
Durman’s^®® ease had 16.1 mg. and Belden’s^®^ case, in w^hieh the 
diagnosis was not completely established, values ranged from 15.3 to 
18.7 mg. Francis Smith^®®. has recently studied 2 patients with mul- 
tiple myeloma, both of whom had high serum calcium. In a patient 
whom we observed at the St. Louis City Hospital the serum calcium 
was 13.4 mg. 

Metastatic calcification, while by no means constant in this condition, 
has been frequently observed. Permin,^®® Froboese^®^ and others have 
shown calcium deposits in the kidneys. Austin*®^ found them in the 



468 


BAER, BULGER: 


lungs; Frobocse in the uterine mucosa and Tscliistowitsch and Koless- 
nikoff'°® in the ventricles. 

The kidneys are seldom normal in multiple myeloma, although no 
constant renal picture has been associated with the disease. In this 
case it is possible that there was kidney insufficiency at the time the 
patient was first studied and that it may have influenced the calcium 
and phosphate content of the blood. In terminal nepliritis, however, 
there is generally a tendency to hypocalcemia and to great increase in 
phosphate, conditions avactly opposite to those found in our patient. 

_ The question of the jelationship of mephritis to metastatic calcifica- 
tion is interesting. It is well known that abnormal deposits of calcium 
are found in the nepliritis of mercury poisoning. In several patients 
exhibiting metastatic calcification in von Recklinghausen’s disease there 
has been a coexisting damage of the kidneys. This was true in the cases 
of Hoffheinz^® and of Dawson and Struthers,®® and particularly notable 
in the case of Hubbard and Wentworth,®® It seems possible that meta- 
static calcification in ostitis fibrosa and in multiple myeloma may 
depend both on hypercalcemia and insufficient kidneys. 

Bergstrand,®^ MacCallum®® and others have found parathyroid liyper- 
plasia in patients with chronic nephritis but with no bone disease. The 
possibility that some part or all of the parathyroid changes in this case 
are due to nephritis cannot be excluded. 

Case IV. — A young woman, aged twenty^-four years, entered Barnes Hospital 
because of a deformity resulting from an old pathologic fracture of the left femur. 
Her family' history and past history were unimportant. She had alway'S been 
quite healthy'. When eleven yrears of age she fell while running and bruised her 
left knee. This resulted in little discomfort and symiptoms had disappeared 
vdthin a week. About three months later she began to have a constant dull 
pain in the left hip which was exaggerated by walldng and did not entirely 
disappear when she was lying do-wn. The pain continued while she was treated 
in various ways for flat feet. At the age of fourteen years she slippedj fell to 
the ground and suffered extreme pain in the left hip. Roentgen ray disclosed 
multiple cystic disease of the upper half of the femur with a pathologic fracture 
through the neck. At seventeen and again at eighteen years of age the pathologic 
areas in the femur were curetted and cauterized. She entered Barnes Hospital 
in October, 1928. Her general health had been good. There were no urinary 
symptoms; clinical and electrical tests of her muscles disclosed no hy'potonicity. 
She had, at times, slight edema of the left ankle and foot, but none of the right. 
The general physical examination revealed no abnormalities. There was no 
anemia. The urine was negative and the Wassermann reactions were neg.ative. 
Repeated careful examinations for a possible parathyroid tumor Avere negative. 
Roentgen ray showed cystic disease of the upper half of the left femur with the 
head in the acetabulum and the trochanter resting high against the ilium. 
Although Roentgen ray of the entire skeletal system disclosed no rarefaction, 
a spindle-shaped enlargement of the middle left metatarsal was found. During 
her stay in the hospital the head of the femur was resected and the trochanter 
was drawn down to the acetabulum. Tissue was taken for microscopic study, 
but was unsatisfactory. The diagnosis of ostitis fibrosa cystica was made. 

For a period of four months complete studies of the calcium and phosphorus 
metabolism were made. The serum calcium ranged from 10.3 to 11.3 mg. per 
cent except in the two weeks following operation, when it fell as low as 8.5 UM. 
The serum phosphorus varied from 2.6 to 3.9 mg. Before operation tw 
urinary calcium excretion w'as very low except on an exceedingly high 
intake, when it mounted to about 500 mg. daily. There was a constant timaency 
to excrete excessive amounts in the stools. During a period of rivo montns aiier 
her operation the calcium and phosphorus metabolism were qiute normal. 
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Case V. — A girl, aged eleven years, entered the St. Louis Children’s Hospital 
because of a limp which had been present intermittently for seven years.- She 
had always been quite well and strong and was very active. She was a healthy 
looking, well-nourished girl, showing no abnormality on physical examination 
except a slight outward bowing of the right thigh. There had never been any 
pain or tenderness of the right hip. Roentgen ray showed the upper half of 
the right femur to be greatly enlarged and to contain irregular cj^stic appearing 
areas. The midportion of the right tibia presented a similar area. A diagnosis 
of ostitis fibrosa was made. The urine was negative. There was a moderate 
leukopenia but no anemia. The serum calcium was 10.9; the serum phosphorus 
was 4 mg. per 100 cc. 

In Cases IV and V the onset of the disease occurred in childhood. 
The Roentgen ray appearance of the bone was typical of ostitis fibrosa 
cystica, and since the symptoms were referred in each case to the femur 
only, it was thought at first that the patients were suffering from the 
localized form of tire disease. The discovery of lesions in other bones 
in the metatarsal of Case and in the tibia of Case V indicated a 
condition which could not be sharply differentiated from generalized 
ostitis fibrosa. There was, however, no evidence of hyperparathyroid- 
ism. No tumor could be found in the thyroid region. The muscles 
exliibited no hypotonia;' kidney stones were not apparent; the values 
for serum calcium w'ere within normal limits and in Case IV extensive 
studies of the caleium excretion revealed no definite abnormalities. 

Discussion. Clinical Recognition of Hyperparathyroidism. 
Several of the manifestations of experimental hyperparathyroidism are 
of a character which could be recognized if they occurred in the exam- 
ination of a patient. Most of them, however, are not sufficiently 
distinguishing to be of crucial diagnostic importance. Kidney stones 
appear in many other conditions. Muscular weakness, diminished 
muscle tone or even a lowered excitability of muscles cannot be con- 
sidered significant of any single malady. Increased urinary excretion 
of calcium might be a valuable diagnostic sign, but its study is always 
laborious and can be attempted only with special facilities. The level 
of blood calcium, on the other hand, is simply determined, and, although 
extensive studies have been made, hypercalcemia has been discovered 
in only a few conditions. In the consideration of our patients its 
presence was interpreted as evidence of an increased activity of the 
parathyroid glands. In the case of multiple myeloma it w^as the only 
clinical sign which suggested the possibility of paratliyroid disease. It 
is important to inquire whether hypercalcemia may be considered as a 
pathognomonic sign of hyperparathyroidism. 

Although it has been stated that calcium in the diet exerts an infiuence 
upon the level of serum calcium, the contention has not been established. 
Roe and Kahffi®^ found that the ingestion of 5 gm. of calcium lactate 
by mouth caused hypercalcemia sometimes as high as 16 to 19 mg., the 
maximum change occuiTing from four to six hours after the ingestion. 
Bauer and Ropes^°® were unable to confirm this. Even with 10 gm. 
of calcium lactate they were never able to increase the calcium content 
of serum above 12.5 mg. Limited observations in our own clinic have 
shown no calcium figures higher than 13 mg. following the ingestion of 
calcium. 

Hess^°® and others have demonstrated that experimentally the calcium 
content of serum may be artificially increased by the use of radiated 
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ergosterol. It has not been shown, how'ever, that a comparable con- 
dition can occur spontaneously or can be recognized as a clinical entity. 

Coates and Raiment”® report values averaging 19 mg. per 100 cc. of 
serum in cases of gout. This has not been confirmed by Hench”^ and 
is questioned by Cameron.”^ Most interesting are the reports of hyper- 
calcemia in arthritis deformans. Hor\\’itz found values as high as 
16.2 mg. in 5 of 14 cases. Mark”® observed 4 cases in which values 
ranged from 13.3 to 20.3 mg. Nachlas,”'^ however, was unable to find 
hypercalcemia in any one of 19 cases of osteoartlrritis or in IS cases of 
rheumatoid artliritis. Hench also failed to find this condition in 25 
cases of infectious arthritis studied at the Mayo Clinic. Koenig and 
Bulger,^'® in our own clinic, were unable to find a single example of 
hypercalcemia in 82 determinations on 30 arthritic patients. 

Recently Bro^vn and Roth”® have reported values for calcium ranging 
from 11.1 to 18.1 mg. in patients suffering from polycythemia vera. 
When phenylhydrazin was given and the number of red blood cells 
diminished the serum calcium was found to be lower. 

While evidence concerning the occurrence of hypercalcemia in some 
of these conditions is conflicting, it is apparent that several diseases 
must be considered when high values of serum calcium are encountered. 
Joint diseases, polycythemia, abnormal ingestion of calcium or of irra- 
diated ergosterol may, however, be recognized from examination and 
history and should cause little confusion in diagnosis. 

The mechanism of the supposed hj’^percalcemia of gout and of arthritis 
and of the changes in polycytliemia is not established. The work of 
Hess^“® indicates that radiated ergosterol does not cause liigh calcium 
values if the parathyroids have been removed. Except in the state 
following ingestion of large amounts of calcium, hyperparathjToidism 
may be considered as a possible cause of hypercalcemia in all of the 
conditions which have just been mentioned as Avell as in ostitis fibrosa, 
carcinomatous metastases in bone, multiple myeloma and neplxritis— 
diseases in which parathyroid tumors or hyperplasia have been 
demonstrated. 

The belief that the hypercalcemia of ostitis fibrosa cystica is due to 
hyperparathyroidism rests upon the fact that several of the accompany- 
ing symptoms: increased urinary excretion of calcium, abnormal 
deposit of calcium in tissues and muscle weakness ai’e found in experi- 
mental overdosage with parathormone; upon the finding of parathyroid 
hyperplasia and tumors and upon the fall in serum calcium which 
accompanies the removal of a parathyroid tumor. 

In multiple myeloma and in carcinomatous metastasis to bones the 
evidence is not so convincing. The parathyroid hyperplasia in our case 
of myeloma and the parathyroid tumor in Klemperer’s®^ case of meta- 
static cancer indicate that the hypercalcemia observed clinically may 
have reflected increased function of the parathyroid glands. 

From the evidence which has been p’esented, it appears that hyper- 
calcemia should always arouse suspicion of hyperparathyroithsm. It 
is, moreover, the only clinical sign which is of crucial diagnostic impor- 
tance in the recognition of hyperparathyroidism, since a study of urinary 
calcium excretion is seldom feasible. Nephrolithiasis and hypotonia of 
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muscles must be considered important when they occur with hyper- 
calcemia, but cannot be considered diagnostic when found alone. 

It is possible that hyperparathyroidism may exist in the absence of 
hypercalcemia. The parathjToids are only one factor in the mainte- 
nance of the serum calcium level. The absence of vitamin D or of 
sunlight may be mentioned as causative in the low calcium values found 
in rickets. The recent work of Nitschke^^^ indicates that the thymus 
and dymph nodes may be effective in lowering serum calcium. In 
nephritis the retention of phosphate is accompanied by hypocalcemia. 
In rickets both of animals and of children and in some cases of nephritis 
hyperplasia of the parathjToids has been demonstrated. This may 
represent a need for increased parathjToid function and may be second- 
ary to factors having a tendency to reduce the level of serum calcium. 
Thus one could consider the serum calcium value in a case of rickets 
a resultant of two opposing factors, the absence of vitamin D tending 
to lower it while the enlarged parathyroids tend to raise it. Hyper- 
parathyroidism, in the sense of increased functional activity might exist 
without hypercalcemia or, indeed, in the presence of low values of serum 
calcium. 

Relation of Hyperparathyroidism to von Recklinghausen’s 
Disease and Other Diseases of Bone. The question of the rela- 
tionship of parathyroid changes to bone disease presents many difficul- 
ties. Erdheim, after studying the parathyroids in rickets, postulated 
that the hyperplasia of these glands is secondary to changes in the bone 
and acts as a compensatory or conservative process. This reasoning 
was applied to other conditions in which parathyroid and osseous 
changes were found to be associated. Mandff® attempted to test the 
theory. He removed the parathyroid glands from a man dying as a 
result of an accident and engrafted them in his patient with ostitis 
fibrosa cystica. If Erdheim’s theory applied to this condition improve- 
ment should have resulted. Actually the patient became worse. 
Mandl then removed the parathyroid tumor, an operation which, as 
has been related, caused striking improvement in the symptoms of the 
disease. Quite naturally he concluded that his experiment disproved 
the application of Erdheim’s theory to von Recklinghausen’s disease. 

One is tempted to go farther than Mandl and to state that ostitis 
fibrosa is secondary to hyperparathyroidism. Many of the symptoms 
which are identical with those of experimental parathyroid administra- 
tion disappear after removal of parathyroid tissue. While cysts and 
giant-cell tumors of bone have not been demonstrated in experimental 
hyperparathyroidism, it might be assumed that these changes are 
incidental and follow injury in bones already softened by disease. The 
explanation receives some support from the frequent occurrence of 
hemorrhage in the cysts and from the pathologic studies of Looser, who 
suggests that the cysts and giant-cell tumors are the results of green- 
stick fractures in softened bone. One set of clinical observations seems 
to support the contention that the tumors are associated with para- 
thyroid changes. Removal of the parathyroid tumor in Case I caused 
a regression in the size of tlie two cysts. No new tumors appeared, 
which is remarkable when it is remembered that at least two tumors 
had appeared during the year preceding her operation. In Case II no 
new swellings were detected after the parathyroid tumor was removed. 



472 


barr/bulgek: 


In the literature we have found no record of the appearance of cysts or 
tumors of the bones following parathJToidectom 5 ^ 

Although the idea that the paratliAToids may be entirely responsible 
for the changes of ostitis fibrosa is sufficiently alluring, it must not be 
accepted without reservation. It is significant that solitary cysts and 
single giant-cell tumors which are pathologically so similar to the mul- 
tiple bone tumors of von Recklinghausen’s disease, may exist wdthout 
e%'idence of changes in the parathjnroids. Moreover, in 2 of our cases 
(Case and V) there was multiple fibrocystic disease without hj’^per- 
calcemia. In Case R*, which was thoroughly studied, there w'as no 
demonstrable disturbance in calcium metabolism. These cases demon- 
strate at least that similar pathologic changes may arise in bones from 
causes other than obvious hyperparathjT'oidism. 

At the time our first patient came imder observation the sjmiptoms 
referable to increased parathjToid function were predominant. This 
was true also in the patients of Mandl, Gold, Du Bois and Wilder, and 
particularly in Snapper’s case, in which all e^^dences of ostitis fibrosa 
had disappeared in an extraordinary degree of decalcification of the 
bones. But even in these cases, where parathyroid symptoms are most 
notable, it cannot be asserted that hyperparath\Toidism is the primary 
factor in the disease. It is possible that bone changes occur first and 
stimulate the parath\Toids to an increased activity which, in turn, 
aggravates the condition in the bones. If such an explanation is 
accepted, Cases R’ and Y of our series might be regarded as early 
stages of ostitis fibrosa cystica in which the secondary parathyroid 
changes had not yet become notable. 

There seem to be no entirely valid reasons for deciding whether para- 
th;^Toid hjT^erplasia is primary or secondary in ostitis fibrosa. In 
multiple myeloma, on the other hand, the probability is great that it 
is secondary to the bone changes. It cannot readily be assumed that a 
neoplastic process widely distributed through the body results from 
paratlnToid hyperplasia. Neither can one believe that parath^Toid 
changes were primary in Klemperer’s case of carcinoma of the breast 
which metastasized to bone. The conditions seem comparable to those 
observed by Erdheim in rickets and by Thomas in osteomalacia. It is 
probable that many generalized diseases of bone, accompanied by 
extensive absorption or destruction of bone substance, lead eventually 
to significant parathjToid hjqjerplasia. In multiple myeloma, however, 
as in ostitis fibrosa, it may be possible for the hyperparathjToidism to 
become so active that it constitutes a menace in itself and assumes a 
predominant r61e in the clinical pictirre. 

Summary. 1, The s^onptoms of clinical hyperparathyroidism are 
similar to those produced by the experimental injection of exe^sive 
amounts of parathormone. They include hypotonia and diminished 
electrical excitability of muscles, decalcification of bones, hypercalcemia 
and abnormal excretion of calcium in the urine. In some cases there is 
nephrolithiasis. Hj^ophosphatemia has been obse^ed. 

2. Hypercalcemia is the most significant clinical sign in the diagnosis 
of hj^erparathjuoidism. Although it may be found in a^ few otlmr 
conffitions, its presence usually indicates increased function of the 
parathjToid glands. 

3. Hyperplasia of the parathyroids and clinical evidence of hyper- 
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paratlijToidism have been found in many cases of generalized bone dis^ 
ease, including rickets, puerperal osteomalacia, multiple myeloma and 
carcinomatous metastases to bones. The parathyroid changes appear 
to be secondary to the changes in bone. Wlnle in some cases the 
increased function of the parath;yToids may possibly serve a useful 
function, in other cases it becomes actually harmful by increasing the 
decalcification of the bones. 

4. In generalized ostitis fibrosa cystica (von Recklinghausen’s dis- 
ease) the clinical picture of hyperparathyroidism is most frequently 
encountered. It may possibly be primary and is unquestionably 
harmful. In such cases removal of parathyroid tissue has accom- 
plished clinical improvement and apparent arrest of the progress of the 
bone disease. 

5. Determinations of the calcium and phosphate content of the serum 
should be made in all cases of generalized bone disease not only as a 
matter of interest but because of their therapeutic indications. 
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HYPERTHYROIDISM AND PREGNANCY.* 

By” Howard M. Clute, M.D., 
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Donald H. Daniels., 

BOSTON. 

Hyperthyroidism and pregnancy in the same patient is a 
combination of great interest and importance to both surgeons 
and obstetricians. For many years it has been known that simple 
thyroid enlargement appears in many pregnancies. In goiter belts 
as high as 40 to 60 per cent of the pregnant women are Imown to 
have simple goiters,®-^® and in nongoiter areas some thjwoid enlarge- 
ment during pregnancy is frequently noted. In this study, how- 
ever, we do not wish to consider the incidence or importance of 
this type of simple goiter during pregnancy. We shall concern 
ourselves entirely with the study of hyperthyroidism as it compli- 
cates pregnancy, and of pregnancy as it is complicated by hyper- 
thyroidism. 

The objects of this study were to determine: (1) What the effect 
of hyperthyroidism is on pregnancy: Does pregnancy end dis- 
astrously when hjqierthyroidism is present any more commonly 
than in normal women? (2) What effect has pregnancy on the 
course of hyperthyroidism? Does pregnancy increase or diminish 
the thyroid intoxication? (3) What effect has hyperthyroidism 
during pregnancy on the baby? Is congenital goiter or any other 
abnormality more common in babies born of thyrotoxic mothers? 
(4) What effect does pregnancy play in the causation of hyper- 
thyroidism and what effect has pregnancy coming after thyroidec- 
tomy for hyperthyroidism in the recurrence of the hyperthyroidism? 

For the first part of this study we have gone over the clinical 
records of all the thyroid patients treated in the Lahey Clinic from 
1914 to August 1, 1929, and have selected all patients having both 
hyperthyroidism and pregnancy. Thirteen cases of exophthalmic 
goiter and pregnaney and 2 cases of secondary hyperthyroidism 
and pregnancy were found. In this interval there were 3678 toxic 
patients operated upon. Of this group 887 were adenomatous goiter 
with secondary hyperthyroidism and 2791 patients had primary 
hyperthyroidism. The incidence of pregnancy then in hyper- 
thyroidism, in our experience, is 0.41 per cent. It is common 
knowledge that the incidence of hyperthyroidism in pregnancy is 
very low. Thus, there were no cases of- hyperthyroidism in 937 
obstetrical cases discussed by Yoakum.® At the Mayo Clinic^® 
only 42 cases of pregnancy were found in 7228 cases of, hyperthyroid- 

* Read before the Boston Obstetrical Society, October 15, 1929. 
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ism (0.6 per cent). The.se figures clearlj^ sliow the relative in- 
frequency of h.^'perthyroidism in pregnancy. The fact that diminu- 
tion of the menstrual function often accompanies thyroid toxicity 
and that the more severe the hjqierthyroidism the less active is 
ovarian function, may well be related in some degree to the lack of 
fertility in thyrotoxic women. 

In any discussion of hyperthyroidism during pregnancy a word 
of caution must be given as to the diagnosis of hyperthyroidism in 
pregnancy. It is known that during the later months of pregnancy 
the basal metabolism in a normal woman tends to rise to a rela- 
tively small degree (+25 to +30 per cent) above normal. This 
increased rate is not to be interpreted as evidence of hjqierthy- 
roidism but as due to the presence of an increased protoplasmic 
mass.^®-^®’^'’”* Before the diagnosis of hjqjerthyroidism can be 
made in any case, therefore, it is essential that in addition to a 
slight elevation in basal rate many positive symptoms and signs 
of the disease be present. We believe the metabolism must be 
elevated well abovys normal and probably above +30 per cent and 
a hj'perplastic thyroid gland with tachycardia and definite activa- 
tion should be present before a final diagnosis of hyperthyroidism 
in pregnancy can be safelj^ established. It is very common to find 
tremor, nervousness and rapid heart in women, and when, in addi- 
tion to these symptoms the enlarged thyroid gland of pregnancy 
is discovered, a diagnosis of hjqierthyroidism may be too readily 
made. 

What effect has hjqierthyroidism on the course of pregnancy? 
Opinions on this point are not at all uniform, thus Gardiner-Hilfi 
finds in a study of numerous statistics published in the literature 
that the results of pregnancy in exophthalmic goiter were very 
poor and 50 per cent of the cases ended in miscarriage or premature 
births. On the other hand, experience at the Maj^o Clinic tends to 
show very definitely that no more abortions, miscarriages or pre- 
mature births occur when the complication of hj'perthyroidism^ is 
present than in normal women. Our experience coincides vath 
this. We have found in our records 18 patients who had definite 
hypertlijuGidism while pregnant. Sixteen of these women had 
primarj’^ hjqjerthjuoidism (exophthalmic goiter) and 2 had adenoma- 
tous goiter vdth hyperthyroidism. Tluree of the IS patients had 
thj'Toidectomies after their delivery, but were not operated^ upon 
while pregnant. Subtotal thyroidectomy was carried out in the 
remaining 15 cases of these women during their pregnancy and all 
the mothers recovered. One woman miscarried two days after a 
long ride home by automobile from the hospital. The miscarriage 
was eight days after her operation and her physician informs us 
that he saw no other cause for it than possibly the long ride. ’The 
3 women not operated upon until after delivery had normal deliver- 
ies and later did well after thyroidectomy. We may conclude, 
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therefore, that hyperthyroidism does not cause a disastrous ter- 
mination of the pregnancy in the majority of cases. . ^ 

The second problem in this study, namely, what is the effect of 
pregnancy on hyperthyroidism, is not so readily answered.^ There 
are so many factors influencing every case of hyperthjToidism that 
it is always difficult to establish one as more significant than another 
in analyzing the end result. Furthermore, unless one has basal 
metablism studies with due allowance for the normal elevation in 
rate of late pregnancy, it is difficult to know what criterion can be 
accepted as to the effect of the pregnancy on the hyperthyroidism. 
H. Gardiner-Hilh and Hyman and KesseF believe that there is no 
evidence that pregnancy makes thjTotoxic cases worse, but, on the 
contrary, that many cases improve during pregnancy and maintain 
their improvement afterward. L. Seitz^ believed that pregnancy 
did not affect the hyperthyroidism in 40 per cent of his cases, but 
that in 60 per cent the hyperthyroidism was made much worse by 
the pregnancy. Mussey, Plummer and Boothby^® do not find 
that pregnancy makes the course of hyperthyroidism any more 
difficult to handle or influence it to any degree. We have not seen 
anything occur in any woman with hyperthjToidism and pregnancy 
which does not commonly occur in nonpregnant thyroid cases of 
that type. Multiple-stage thyroidectomies have been just as 
necessary in pregnant as in nonpregnant women, but no more so 
(20 per cent had multiple-stage operations). We believe, however, 
that pregnancy during hyperthyroidism is certainly a very definite 
added load for the patient to endure whether or not it affects the 
degree of hyperthyroidism which is present. Pregnancy must 
increase the patient’s muscular work and add to the metabolic 
requirements. It is our daily experience that thyrotoxic patients 
cannot tolerate additional loads, and we feel certain that from this 
point of view, at least, pregnancy is a serious burden in all severe 
thyroid intoxications. 

The third problem that we hoped to answer in this study was 
what effect hyperthjToidism during pregnancy would have on the 
baby.^ In all our cases of hyperthyroidism which went to term and 
had living babies, all the babies were normal. There were in this 
group no congenital defects, no goiters and no evidence of insuffi- 
cient thyroid function, that we were able to trace through either 
the mothers or their physicians. We have not discovered in these 
cases any evidence which even suggests that a baby born of a thyro- 
toxic mother will be abnormal in any way. 

The possibility that pregnancy is related to the occurrence of 
hyperthyroidism has frequently been suggested. The fact that 
pregnancy is so commonly accompanied by some thyroid enlarge- 
ment has doubtless given strength to this suggestion. Any proof 
of this theory, however; is necessarily difficult, and statistical studies, 
unless very striking, may well be misleading. We have, therefore. 
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gone over the histories of 602 consecutive patients with hyper- 
thjToidism and attempted to learn something of the relationship 
between the occurrence of pregnancy and the onset of hyper- 
th;^Toidism. 

It was necessary to exclude certain of these 602 cases from this 
study. Thus 85 were males; 14 were under eighteen years of age; 
155 were married and over the childbearing age; 49 were single and 
over thirty-five years of age; 7 records were unsatisfactory. There 
were, therefore, 292 cases to whom letters could be sent and who 
could be investigated. Of these, 203 replied to our inquiries. 
These 203 replies from women of childbearing age form, therefore, 
tlie basis of this section of our study of the relation between preg- 
nancy and the onset of hj^ierthyroidism. 

In this group there were 41 women who stated that the onset of 
their hjqierthyroidism was dated within three months of delivery. 
That is to say, of the 510 women of the large group, 41, or 8 per cent, 
said their pregnancy and their lijqierthyroidism occurred within 
three months of each other and might be related. If we consider 
only the 347 women in the group who were married, however, it 
would be true that roughly 12 per cent of the married women had 
been pregnant within three months of the onset of tlieir hyper- 
thjToidism. This is not, in our opinion, such an outstanding or 
remarkably striking relationship that it will permit any deductions 
that pregnancy was or was not a factor in the onset of the hyper- 
thyroidism. 

Our figures tend to prove tlrat there were, if anything, fewer 
pregnancies before the onset of hyperthyroidism in this group than 
are to be expected in any ordinary group of women: 118 of the 203 
women who answered our inquiries were married and under forty 
years of age; 90 of these women had had at least one pregnancy’’ 
before the onset of their hyperthyroidism. If it be admitted that 
10 per cent of all marriages are childless it is seen that 90 pregnancies 
in 118 women is definitely’’ below the normal expectation. We 
believe that these findings tend to prove that pregnancy cannot be 
considered an etiologic factor in hyq)erthyroidism. 

Our belief that pregnancy is not a factor in exciting hyperthyroid- 
ism is further borne out by our study’ of pregnancy occurring after 
thyroidectomy for exophthalmic goiter. Fifty’-three of ’the 203 
women bore 69 children after thyroidectomy’’ and only in 1 case was 
there even a question of any recurrence of thyrotoxic symptoms 
during the pregnancy’’ and puerperium. In this 1 case the physician 
reported that he suspected some return of thyroid toxicity but had 
been able to control it completely with Lugol’s solution. Such a 
case may’ or may not be a recurrence of hyperthyroidism during 
pregnancy’. At any rate, the fact that 69 pregnancies failed to 
produce any’ serious return of hyperthyroidism in any one of 53 
postoperative hy’perthyroidism patients is, in oxu opinion, very’ 
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excellent evidence that pregnancy . is not a potent factor in the 

etiology of hyperthyroidism., _ . ^-u 

The results of the 69 pregnancies are also known t 4/ oi tne 
babies had been born normally and were healthy children; 8 babies 
were unborn at the time of our study and 14 of the babies failed to 
live from either miscarriage, abortion or disease of the newborn. 
In 13 of these cases there was no relationship between the previous 
thyroid disease or operation and the fetal death. In 1 case the 
cause of fetal death was unknown. The loss of 14 babies in 69 
pregnancies is a mortality of 20 per cent. This figure is certainly 
within the normal expectation of abortion or miscarriage in preg- 
nancy among a group of normal women. In' fact, many obste- 
tricians recognize a much higher figure -as much more probable 
among all types of women. We, therefore, feel that subtotal 
thyroidectomy for hyperthyroidism does not render future preg- 
nancy unusually dangerous to the baby. 

Seven of the women in this particular group of cases were pregnant 
at the time that thyroidectomy was performed. All the mothers 
recovered and all the pregnancies terminated normally save in 1 
case, which ended in a miscarriage about two weeks after the thyroid- 
ectomy. No cause for this miscarriage could be determined and 
we cannot say that it was or was not related to the thyroidectomy. 
This group of 7 cases gives us reason to believe that thyroidectomy 
for exophthalmic goiter can be undertaken during pregnancy with 
safety to both mother and child if the usual safeguards of thyroid 
surgery are carefully maintained. 

Conclusions. 1. In this Clinic the incidence of pregnancy in 3678 
cases of hyperthyroidism was 0.41 per cent. 

2. Special care is needed that the normal elevation of metabolism 
in late pregnancy is not interpreted as evidence of thyroid disease. 

3. Hyperthyroidism does not cause an unnatural termination of 
the pregnancy in the majority of cases when it is properly treated. 

4. We believe that pregnancy does not increase ^e toxicity of 
primary hyperthyroidism except as the increased proplasmic mass 
of pregnancy brings some increase in metabolism. Pregnancy is, 
however, distinctly an added biuden in hyperthyroidism, which 
should be avoided if possible. 

5. Babies born of thyrotoxic mothers are not abnormal. 

6. Pregnancy does not appear to be a cause of primary hyper- 
tliyroidism. 

7. Pregnancy after thyroidectomy for primary hyperthyroidism 
does not cause recurrence of thyroid toxicity. 

8. Babies born of mothers who have had thyroidectomy for hyper- 
thyroidism are normal. 

9. Thyroidectomy for primary hyperthyroidism can be under- 
taken during pregnancy with safety to both mother and child. 
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THE EFFECT OF INSULIN ON PATHOLOGIC GLYCOGEN 
DEPOSITS IN DIABETES MELLITUS. 

By Shields Warren, M.D., 

PATHOLOGIST, NEW ENGLAND DEACONESS HOSPITAL AND INSTEUCTOR IN PATHOLOGY, 

HARVARD aiEDICAL SCHOOL. 

(From the Pathological Laboratory, New England Deaconess Hospital, and the 
Department of Pathology of the Harvard Medical School.) 

Introduction. Since Ehrlich,^ in 1883, found in 14 cases of dia- 
betes the peculiar glycogenic infiltration of the epithelium of Henle’s 
loops in the kidneys, this lesion has been regarded as the most 
deWte anatomic finding in active diabetes mellitus. Other less 
constant abnormal glycogenic deposits associated with the disease 
were also noted by Elirlich; the increased glycogen in the heart 
muscle fibers; glycogenic granules in the leukocytes; and large 
glycogen-filled vacuoles in the liver cells. Curiously enough, it was 
not until twenty-tliree years later that Meixner,^ soon followed by 
Best,® demonstrated the glycogen-filled vacuoles in the epithelial 
cells of the liver to be the nuclei. 

It is hardly fair to say that glycogenic infiltration of the epithelium 
of Henle’s loops is definite evidence of diabetes mellitus, as gly- 
cosuria, from any cause, gives rise to this change. Thus Gierke^ 
states it has been found: (1) in diabetes mellitus; (2) after experi- 
mental extirpation of the pancreas; (3) after extirpation of the 
celiac plexus; (4) in phloridzin poisoning. 
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In the first 3 instances the blood-sugar level is increased, in the 
last it is normal, or low. The one point in common is the presence 

of glucose in the urine. . • . 1 , i 

Since, in the great majority of cases, glycosuria in the human 

means diabetes, the presence of glycogen in Henle’s loops may be 
interpreted as an indication of active diabetes. 

It is rather interesting that Ohohashi^ finds that the distribution 
of glycogen in the diabetic kidney is exactly the same as that in the 
normal kidney of the anura. In normal frogs he found traces of 
glycogen even in the leukocytes. He also mentions^ that glycogen 
occurs in the epithelium of the pancreatic ducts in mammalian 
fetuses. I have found it in this location in several cases of diabetes. 

Loeschke® gives the following table based on 6 cases of diabetes, 
showing the glycogen present elsewhere in the kidneys besides 
Henle’s loops; 


TABLE I.— AMOUNT OF GLYCOGEN IN RENAL EPITHELIUIVI (LOESCHI 

Convoluted 

Case. 

Glomeruli. 

tubules. 

Henle s loops. 

I 

+++ 

+++ 

++ 

II 

++ 

+ 

++-I- 

Ill 

+ 

+ 

++ 

IV 

— 

+ 

++++ 

V 


— 

+ 

VI 

— 

— 



Rosenberg'^ also mentions a case in which glycogen was present 
in the glomeruli and epithelium of the convoluted tubules, as well 
as in Henle’s loops. In certain of the cases summarized in this 
paper, I have found a similar distribution of the glycogen. Sand- 
meyer® gives a quantitative determination of the glycogen present 
in the kidney of a girl, aged nine years, who had had diabetes for 
two years, 0.1158 gm. per 100 gm. of kidney substances. The 
liver contained 0.6130 gm. per 100 gm., or nearly six times as much. 

Since pathologists have considered for years that one of the most 
constant signs of diabetes is the occurrence of glycogen in the 
epithelium of Henle’s loops, it was somewhat disconcerting to me to 
find in undoubted cases of diabetes mellitus no evidence of abnormal 
glycogen deposits'. In some of these cases glycogen was present in 
the liver cell nuclei, but it has long been known that there are many 
conditions other than diabetes in which there is this intranuclear 
deposit of glycogen. In fact, approximately one-third of all post- 
mortem examinations show this deposit to a greater or less degree,®-’^® 

Methods. While Best’s carmine stain probably is not entirely 
specific for glycogen, it is none the less the most satisfactory method 
available for demonstrating _ this substance. Tissue from surgical 
specimens or from autopsies is fixed in absolute alcohol and celloidin 
sections are cut and stained by the Best technique given by Mallory 
and Wright.ii As controls, sections placed in saliva for ten minutes 
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were also stained. In certain cases the iodin method of Langhans 
was also used. 

In renal epithelium and liver-cell nuelei the presence of vacuoliza- 
tion as shown in paraffin sections with various stains is a further 
aid. Tliis vacuolization runs closely parallel with the glycogen 
content as shown by Best’s stain in tissues fixed under one hour post- 
mortem, and is much more marked than the carmine stain would 
indicate in tissues fixed a longer time postmortem. 

In most tissues there is a rapid drop in demonstrable glycogen in 
the first hour after death, and but little change for some hours there- 
after. Yater, Osterberg, and Hefke^^ found by microehemical 
analysis that one-half to three-fourths the glycogen in the rabbit 
disappears in the first hour, and that from then on the rate of 
decrease is slow. 

Results. Both surgical and postmortem material has been 
utilized, and the glyeogen distribution studied in the various 
tissues, particularly heart, liver, kidneys, pancreas, voluntary mus- 
cle and skin. Both insulin treated cases of diabetes and cases not 
treated with insulin are included, as well as a control series of non- 
diabetics. 

Heart. Glycogenic infiltration of the heart muscle is marked in 
many cases of diabetes. It is particularly striking in those fibers 
at the margins of infarcts. It can also be found there longer post- 
mortem. Whether tliis means greater storage of glycogen or that 
the fibers are damaged and so deficient in glycogenolytic ferment 
is somewhat difficult to decide. On the basis of tissue fixed under 
thirty minutes postmortem an abnormally large storage of glycogen 
seems the more likely. 

So far as the amount of glycogen in the muscle as a whole is 
concerned, there is but little difference between the insulin treated 
cases of diabetes and the control series. The diabetic cases not 
treated with insulin show a high proportion of heavy deposits of 
glycogen. 


TABLE II.— GLYCOGEN CONTENT OF HEART. 

Type of treatment. None. Slight. 

No insulin .... . . 5 

Insulin - . 1 

Insulin, infection present . . 3 

Control (nondiabetics) 2 4 

Liver. Since glycogenic distention of the nuclei of liver cells is 
found in many other conditions than diabetes, this cannot be 
regarded as of particular importance. However, in diabetic patients 
there is a very definite reciprocal relationship between the amount 
of intranuclear and the amount of intracytoplasmie glypogen. 
When intranuclear glycogen deposition is mai’ked, there is but 


Moderate. 


/ 

11 


^Tarkcd. 

5 

1 

4 

3 
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little or even no glycogen in the liver cells in these cases. Conversely, 
when there is much glycogen stored in the cytoplasm, there are few 
or no nuclei containing it. 


TABLE III. — LIVER CELL NUCLEI. 


Type of treatment. None. 

Slight. 

Moderate. 

Marked. 

No insulin .... 

1 

8 

5 

7 

Insulin 

7 

5 

1 

• • 

Insulin, infection present 

3 

8 

7 

•4 

Control (nondiabetics) 

10 

6 

3 

1 


Glycogen is most marked in those cells in the periportal region. 
Frequently the cells about the central vein contain none, although 
it is present elsewhere in the lobule in large amounts. There is no 
antagonism between the deposition of fat and glycogen, both being 
often present in the same cells in large amounts. 


TABLE IV.— GLYCOGEN CONTENT OF LIVER CELLS. 


Type of treatment. 

None. 

Slight, 

Moderate. 

Marked. 

No insulin .... 

4 

4 

5 

1 

Insulin 



1 

2 

Insulin, infection present 

2 

6 

3 

5 

Control (nondiabetics) . 

. • 

9 

9 

4 


The above table gives indisputable evidence of the effect of insulin 
in promoting the deposit of glycogen in the liver, although this effect 
is somewhat lessened in septic cases. 

Pancreas. In 8 instances considerable amounts of glycogen and 
in 10 instances slight amounts were found in the epithelium of the 
pancreatic ducts, both the smaller ducts with cuboidal epithelium 
and the larger duets with columnar. As has already been mentioned 
Ohohaslii® found this distribution in mammalian fetuses. I have 
encountered glycogen nowhere else in the pancreas. 


TABLE V.— GLYCOGEN CONTENT OF PANCREATIC DUCT CELLS. 


Type of treatment. 

None. 

Slight. 

Moderate. 

Marked. 

No insulin .... 

4 

5 

3 

2 

Insulin 

4 




Insulin, infection present 

11 

5 

3 


Control (nondiabetics) 

22 




Kid/neys. Insulin treatment definitely reduces the amount of 
glycogen present in the kidneys. In many cases it is entirely 
absent. In many others it is considerably reduced over that found 
in cases of diabetes not treated with insulin. Although Henle’s 
loops are the most tjqDical loci for glycogenic infiltration, the con- 
voluted tubules as well are occasionally involved. Glycogenic 
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granules may even be demonstrated within the capsular space, but 
these probably are artefacts due to postmortem diffusion. 


TABLE VI. — GLYCOGEN CONTENT OF KIDNEY. 


Type of treatment. 

None. 

Slight. 

Moderate. 

Marked. 

No insulin .... 

3 

7 

3 

16 

Insulin 

6 

3 


1 

Insulin, infection present 

1 

12 

6 

3 

Control (nondiabetics) 

15 

1 

, . 



Voluntary M^/scle. Many specimens of muscle ca,me from legs 
amputated for gangrene. They, therefore, may possibly be of 
dubious value owing to the influence of an impaired circulation, 
which would certainly interfere with normal cellular function, and 
might well influence the function of glycogen storage. However, 
the muscle was always taken from as near the site of amputation as 
possible. In the autopsy material, portions of the pectoralis major 
were utilized. 

There is an apparent tendency for decrease in muscle glycogen in 
the cases of diabetes 


TABLE VII.— GLYCOGEN CONTENT OF VOLUNTARY MUSCLE. 


Type of treatment. None. 

Slight. 

Moderate. 

Marked. 

No insulin .... 

1 

3 

1 

Insulin 


1 


Insulin, infection present 1 

13 

11 

G 

Control (nondiabetics) 

7 

12 

8 


Skin. Unna^^ has recently called attention to the large amount 
of glycogen in normal skin. Before learning of his work, I had found 
large amounts of glycogen in the skin of normal individuals, and 
lesser amounts in the skin of diabetics. The epithelium of the 
stratum corneum, sweat glands, sebaceous glands and follicles are 
heavily loaded. Becker^^ speaks of much gljmogen in the duct cells 
of sweat glands in newborn infants. In a few cases the erector pili 
muscles show heavy deposits. Dr. H. C. Trimble is very kindly 
making determinations of glycogen and sugar in normal and diabetic 
skins. 


TABLE VIII. — GLYCOGEN CONTENT OF SKIN. 


Type of treatment. None. 

Slight. 

Moderate. 

Marked, 

No insulin .... 

3 

4 

1 

Insulin 

1 


. . 

Insulin, infection present 3 

7 

6 

4 

Control (nondiabetics) 

3 

15 

IS 


Brain. In this series so few permissions for postmortem examina- 
tion of heads have been received that there are insufficient data 
available. Geipeh® found glycogen in the cortical cells of 14 out of 
19 cases dying of diabetic coma. 
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Leucocytes. Glycogenic granules were found in the leulcocytes 
of the granulocytic series in 18 cases of diabetes, all of which showed 
extensive deposits elsewhere typical of diabetes. 

TABLE IX.— glycogen 

Type of treatment. None. 

No insulin .... 

Insulin 

Insulin, infection present 
Control (nondiabetics) . 2 

Discussion. Practically every case of active diabetes treated in 
the preinsulin days showed glycogenic infiltration of the epithelium 
of Henle’s loops at autopsy. The presence of this lesion in cases of 
glycosuria makes one wonder whether or not it represents an attempt 
of the tubular epithelium to salvage some of the glucose being lost 
in the urine. Its absence in many cases treated with insulin shows 
that it is not an essential lesion of diabetes. This is also indicated 
by its presence in pliloridzin diabetes. 

There is close correspondence between increase in liver-cell 
glycogen and decrease in renal glycogen, and a similar relationship 
between liver-cell glycogen and liver-nucleus glycogen. As normal 
storage increases under the influence of insulin, pathologic storage 
decreases. This holds true in other organs as well. A diabetic 
responding satisfactorily to insulin treatment, and dying of some 
condition other than diabetes or sepsis, such as cerebral hemorrhage, 
shows very nearly the same distribution of glycogen as does the 
normal individual. 

The advent of insulin treatment is dispoiling the pathologist of 
the one opportunity for the positive postmortem diagnosis of active 
diabetes.^® The value of this means of histologic diagnosis is well 
shown by a recent case (No. 3928), where the diagnosis was estab- 
lished by the abnormal glycogen distribution. Miss A- P., aged 
sixty-nine years. Patient was supposed to have had mild diabetes, 
but diagnosis was never definitely established. In November, 
1928, she developed left hemiplegia, and gradually grew worse, with 
mental deterioration. She showed no sugar in her urine, but this 
was presumably due to the low-caloric intake, which was little over 
that which would be allowed a moderately severe diabetic. Death 
occurred February 9, 1929, and an autopsy was performed three 
hours postmortem. 

The chief cause of death was necrosis of cerebrum, secondary to 
arteriosclerosis. There was chronic pancreatitis, with sclerosis and 
hyalinization of the islands of Langerhans. 

Best’s carmine stain showed a slight amount of glycogen in the 
heart and voluntary muscle, a trace in the liver cells, much in the 
liver-cell nuclei, and a moderate amount in the epithelium of Henle’s 
loops. On these findings, a diagnosis of diabetes mellitus was made. 


CONTENT OF LEUKOCYTES. 

Slight. Moderate. Marked. 

1 3 6 

1 • . 

4 3 

8 
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The significance of the variation in glycogen content of the skin is 
as yet uncertain, but gives a reminder that this organ is by no means 
inconsiderable as a storehouse for glycogen. It is perhaps prema- 
ture to attempt to correlate variations in cutaneous glycogen with 
the weU-known susceptibility of the diabetic patient to cutaneous 
infections. 

Conclusions. 1. Pathologic deposits of glycogen tend to disap- 
pear in insulin-treated cases of diabetes. 

2. The normal storage of glycogen is increased in diabetic indi- 
\dduals by insulin treatment. 

• 3. Sepsis decreases the effect of insulin so far as mainta inin g 
normal glycogen distribution is concerned. 

4. The glycogen distribution may be a valuable aid in the post- 
mortem diagnosis of active diabetes. 

5. Glycogen in the renal epithelium may represent an attempt at 
salvage of the carbohj^drate being lost in the urine. 

6. Variations in glycogen deposits in the skin of diabetics may be 
related to their susceptibility to cutaneous infection. 
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EARLY CHANGES PRODUCED IN DOGS BY THE INJECTIONS OF 
A STERILE ACTIVE EXTRACT FROM THE ANTERIOR 
LOBE OF THE HYPOPHYSIS. 

By Edward B. Benedict, M.D., Tracy J. Putnam, M.E., 
Harold M. Teel, M.D., 

BOSTON. 

In a previous article^ we have given the first account of Experi- 
mental Canine Acromegaly. In it we have shown the effects, on an 
English bull dog, of daily intraperitoneal injections of a sterile 
alkaline extract prepared from the anterior lobe of the hypophysis. 
It is the object of this paper to report on the early changes produced 
in dogs by such injections. 

Experiment I. TVo female foxhounds apparently thoroughbred 
littermates, were received on February 2, 1928. They were about 
four months old at that time, and resembled each other closely, as 
may be seen by the photograph taken March 19 (Fig. 1). On 
February 16, they weighed 3.9 and 3.6 kg. respectively. The 
heavier animal was reserved as a control, and the smaller one was 
given daily intraperitoneal injections of 15 to 20 cc. of sterile 
filtered anterior lobe extract. 

The progress of their respective weights is shown by the chart 
(Fig. 2). The injected animal exceeded its control in weight within 
two weeks, and after three months of injections was approximately 
50 per cent heavier. 

The structural changes never became so marked as in the case of 
the injected English bull dog previously reported. The increase in 
height and weight was unmistakable, but not striking. The nose 
became long and thick, the skin loose and the abdomen protuberant. 
The paws became enlarged, and within two months of the beginning 
of injections, the animal became plantigrade instead of digitigrade 
(Figs. 3 and 4). The nipples became enlarged, but not the udders. 
There was no noticeable change in the vagina. Neither animal went 
into heat. 

On May 23, it was noticed that the injected animal was losing 
weight and seemed sick. It died the next day, following adminis- 
tration of a purgative vermifuge. 


Autopsy. Gross Findings. The cadaver was cold. Rigor mortis. 
Vomitus about the mouth. About 1 cm. of fat over the abdomen. Mus- 
culature well developed, and deep red in color. 

The thyroid appeared somewhat enlarged. It was deep red in color the 
acini pla^y visible to_ the naked eye. There was a very large persistent 
thymus filling the entire superior mediastinum, and extending over the 



490 


BENEDICT, PUTNAM, TEEL: 

pericardium to the diaphragm. The heart appeared normal. The lungs 
were injected, “downy" in consistency and free from pneumonic patches. 

The peritoneum was full of a sanguineous fluid, perhaps 400 cc. in aU. 
No source for it was found. The omentum contained much dark-green 
pigment, and the ljunph glands were greatly enlarged. The liver was large, 
ljut appeared normal externally and on cut section. The spleen was large. 



Fig. 2. — Chart of growth of the two animals. Weight in kilograms plotted at 
weekly intervals. The broken line indicates the control; the continuous line, the 
experimental animal. 


soft and dark-blue in color. The pancreas appeared normal. The kidneys 
seemed perhaps a little enlarged. The adrenals were small. The ovaries 
and uterus were somewhat large for the age. There were neither large 
follicles nor corpora lutea in gross. 

The brain was removed intact. It showed no gross abnormalities. The 
hypophysis appeared normal. 
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The control animal was sacrificed by etherization four days later. A 
comnlete autopsy was performed, but revealed no abnormalities. A com- 
parison betweSi the respective gross weights of the various organs m the 
two animals is given in Table I. 


table I.— foxhounds. 

COMPARATIVE WEIGHT OF ( 


Control 

Injected 


hound, 

hound, 


weight, gm. 

weight, gm. 

Thyroid - » 

1.50 

3.000 

Thymus . 

26.00 

84.000 

Heart 

68.00 

115.000 

Liver 

. 450.00 

800.000 

Spleen 

21.00 

42.000 

Pancreas 

28.00 

45.000 

Kidneys 

56.00 

136.000 

Adrenals 

0.75 

1.000 

Uterus 

1.00 

4.000 

Ovaries 

1.00 

4.000 

Brain 

73.00 

75.000 

Hypophysis 

0.07 

0.075 


Increase in 
per cent. 

100 

223 

69 

78 

100 

60 

143 

25 

300 

300 

3 

7 


Microscopic Findings. The thyroid of the injected animal already shows 
striking changes (Fig. 5). The cuboidal epithelium lining the glands is 
hypertrophied, thrown into folds, and is invading the lumen. There is an 
increase in the connective-tissue stroma as compared with that of the control 
animal. Whereas colloid is present in large amounts in the control, there 
is no colloid to be seen in the injected animal. 

The thymus also shows a different structure in the two animals. The 
normal lobular arrangement seen in the control is very much less definite in 
the injected animal. There are fewer thymic corpuscles and fewer lympho- 
cytes per high-power field in the injected animal. On the other hand, there 
is more fat and more edematous-tissue space. 

Heart. No microscopic differences are noted between the two animals. 

Lungs. Some of the alveoli in the injected anhnal are partly filled 'with a 
serous exudate. Those of the control are clear. 

The liver shows certain quite definite changes, probably all attributable 
to the terminal infection (Fig. 6). There is a central necrosis which is 
hemorrhagic in character; in many areas there are fused hyaline masses of 
bloodclot. Throughout the sinuses there are more leukocytes present 
than in the control. 

Neither the spleen nor the pancreas presents any microscopic differences 
in the two animals. 

The kidneys show one very definite microscopic difference; namely, the 
glomeruli of the injected animal are unquestionably larger than are those 
of the control as established by comparing a large number of glomeruli 
under the oil-immersion lens. In the injected animal one glomerulus 
frequently extends beyond the limits of an oil-immersion field, whereas in 
the control no glomerulus can be found which quite fills the same field. 

Adrenals. No microscopic differences are noted. 

Uterus. _ Grossly this organ is four times the size Of its control and 
microscopically the increase in size and development of muscular and 
endometrial tissue is very striking (Fig. 7). 

Ovaries. The cells lining the follicles are elongated and colmnnar. In 
many places they have desquamated and filled the lumen. There is one 
irregular shaped cystic follicle containing an amorphous precipitate. 
There is some increase in the number of unripe follicles (Fig. 8). 
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Hypophysis. The anterior lobe appears to be edematous, ^vith large 
intercellular spaces, but this may represent postmortem change. Other- 
wise the sections are similar in structure. 



1928 May June July Aug. 


Fig. 10. — Chart of growth of the terriers. Weight in kilograms plotted at 
weekly intervals. The broken lines indicate the controls; the continuous line, the 
experimental animals. Disease and early death interfered uith a satisfactory 
growth experiment. 


Experiment n. Four female terriers, littermates resembling each 
other closely, were received in the laboratory on May 23, 1928, at 
which time they were ten weeks old (Fig. 9). They lived only three 
months longer, developing distemper in August, from which they 
died early in September. During their stay in the laboratory their 
progress was impaired by snuffles and minor upsets. After two 
weeks in the laboratory, daily injections of anterior-lobe extract 
were begim on the two smallest of the litter. Both became planti- 
grade about a month before their death. Their gain in weight is 
shovm in the chart (Fig. 10). Disease and early death interfered 
with any appreciable increased rate of growth in the injected animals. 
Certain changes, however, had already taken place. 

Autopsy. Gross Findings. One of the animals was not autopsied, as the 
body was in very poor condition, but a comparison of the weights of the 
organs of the other three is given in Table II. The_ striking feature i_s the 
enlargement of the heart and genital tract (Fig. 11) in the injected animal. 






Fig. 1.— Littermate foxhounds on March 19, 192S, showing close resemblance early 

in experiment. 



Fig. 3. — Experimental foxhound May 22, 1928, two months after injections were 
begun. Note plantigrade stance and inalert attitude, contrasted with control (Fig. ^ 4). 



Fig. 4.— Control foxhound, May 22, 1928. Compare with Fig. 3 




Fig. 5. — ThjToids: Control, left; experimental animal, right. Note hj^peHro- 
phied epithelium, collapsed alveoli, and absence of colloid in the experimental animal; 
X SO. 
























Fig. 7. — Uterus: Control, left; experimental animal, right. Note extreme differ- 
ence in size and development. X 80. 



Fig. S. Ovary: Control, left; e.xperimental animal, right. Note that there are 
/ no normal follicles in the experimental animal. X 80. 
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Fig. 9. — Littermate terriers when first received, May 30, 1928. 



Fig. 11. — Terriers. Photograph showing comparative size and development of 

genital tracts. 







Fig. 13. — Collies, one week after shaving band of hair. Control animal on left 
shows hair already growing. Hypophysectomized animal on right shows almost no 
growth of hair. 



Fig. 14. — Collies, two months after sha\dng band of hair. Control animal on 
right shows hair entirely gro^m. Hypophysectomized animal on left shows slight 
growth of hair with band still plainly visible. 






Fig. 17. — Collies. Injected animal in front. Control, behind. Note early planti- 
grade position and general lack of interest of injected animal. 
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Whereas the other organs are smaller in the injected animal than in the 
larger control, the heart and genital tract are noticeably larger— the heart 
more than a third again as large, and the genital tract more than' two and a 
half times as large. 


TABLE II. — TERRIERS. COMPARATIVE WEIGHT OF ORGANS. 



Control. 

Injected. 

Control. 

Thyroid 

5.00 

2 

1.50 

Heart 

, 75.00 

105 

44.00 

Liver 

. GOO. 00 

463 

340.00 

Spleen * 

. 2S.00 

23 

23.00 

Pancreas 

32.00 

? 

12.00 

Kidneys 

. 84,00 

66 

62.00 

Adrenals 

4 

3 

2,00 

Genital tract 

24.00 

63 

19.00 

Brain 

. 72.00 

70 

68.00 

Length of intestine in meters 

4,82 

4 

4.18 


Microscopic Findings. Certain changes are to be noted even at this 
eary date. The thyroid of the injected animal shows an absence of colloid 
whereas there is abundant colloid present in the control. The acini are in 
many places fiUed with debris which proves to be degenerated cells. The 
secreting cells are thrown into folds in some_ places as occurs typicallj’’ in 
exophthalmic goiter, appearing also to be individually larger and more 
columnar in character than corresponding cells in the control section, which 
are relatively flat or cuboidal. 

The hidney also shows the changes in the glomeruli noted in the previous 
experiment — namely, the actual size of the glomerulus of the injected animal 
is larger than the glomerulus of the control, as measured by comparison of 
each in the oil-immersion fleld. 

Uterus. The walls are very much thickened and there is a considerable 
increase in endometrial tissue over that seen in the control. The appear- 
ance is similar to that shown in Fig. 7 (previous experiment). 

Ovaries. In the injected specimen there is a very eonsiderable increase 
in the number of foUicles. 

The sections from other organs do not present any definite change from 
the normal histology, , 

Experiment HI. Four collies, littermate sisters, apparently pure- 
bred animals, were received in the laboratory on May 2, 1928, at 
which time they were two months old. They lived four months 
more, dying or being sacrified because of respiratory infection. 

Two of the animals were completely hypophysectomized at the 
end of two weeks in the laboratory. Hypophysectomy was per- 
formed by the usual temporal route and the gland removed by 
suction. One animal was reserved as a control and the remaining 
one used for injections of anterior-lobe extract. The progress of 
these four animals in regard to gain in weight is shown in the accom- 
panying chart (Fig. 12). It is evident that the two hypophysecto- 
mized animals stopped gaining weight about one month postopera- 
tive. Both the other animals continued to gain in an apparently 
normal manner, the injected animal gaining on the whole somewhat 
faster than the control, so that the former, although somewhat 
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lighter than the latter origmally, was slightly heavier at the time of 
death. 

Observations were made in these animals regarding the growth of 
hair. After they had been in the laboratory about three weeks a 
wide band of hair, completely circling the trunk in its midportion, 
was shaved, and the progress of the new growth of hair was carefully 
noted (Fig. 13). Two months after shaving, both the hypophy- 
sectomized animals showed the band very plainly (Fig. 14), and in 



1028 May June July Aug. 


Fig. 12. — Chart of growth of the collies. Weight in kilograms plotted at weekly 
intervals. The continuous line indicates the injected animal; the broken line, the 
control; the two dotted lines, the hypophysectomized animals. 


one of them there had been practically no growth of hair at all. In 
the control and the injected animals on the other hand, the hair 
had again become of normal length, there being no band visible. 
These findings coincide with our previous observations in this 
laboratory.- It is also interesting to note the liveliness of ^ the 
operated and control animals as compared with the injected animal 
(Fig. 15). A comparison of the size and general appearance of three 
of the animals is given in the photographs (Figs. 16 and 17). 
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At the , end of four months the two operated animals' developed 
upper respiratory infection from which they died. The other two 
were also in poor condition and both losing weight. They were, 
therefore, sacrificed at the same time. 

Autopsy. Gross Findings. The control animal showed very little of 
note except for slight bronchopneumonia and marked tracheitis. 

The injected animal showed some abnormalities. There was slight prog- 
nathism and evident enlargement of the heart and genital tract (Fig. 18). 

The Smaller Hypophysectiomized Animal. Subsequent microscopic 
examination showed that not quite all the anterior lobe was removed at 
operation; however, very little anterior-lobe tissue remained, and clinically 
there was almost complete cessation of growth. It was noted that the jaw 
was receding in character. The thyroid seemed particularly pale. The 
lungs showed definite bronchopneumonia. All the other organs appeared 
small, especially the uterus, tubes and ovaries. 

The Larger Hypophysectomized Animal. In this case microscopic exami- 
nation showed the operation to have been complete— no hypophyseal 
tissue remained. Here again the thyroid appeared pale. Otherwise the 
gross examination was not remarkable. 

A comparison of the weights of the organs is given in Table III. 


TABLE III.— COLLIES. COMPARATIVE WEIGHT OF ORGANS. 



Small 

ectomized. 

Large 

ectomized. 

Control 

Injected. 

Thyroid .... 

1.00 

? 

1.00 

2.00 

Heart 

40.00 

47.00 

98.00 

112.00 

Liver 

, 250.00 

80.00 

750.00 

700.00 

Spleen 

8.00 

*? 

28.00 

26.00 

Pancreas .... 

12.00 

18.00 

36.00 

55.00 

Kidneys .... 

. 35.00 

55.00 

92.00 

112.00 

Adrenals .... 

0.50 

? 

3.00 

1.50 

Genital tract . 

13.00 

20.00 

28.00 

37.00 

Brain 

60.00 

? 

? 

66,00 

Length of intestine , meters 3 . 54 

3.07 

4.61 

4.67 

Microscopic Findings. 

Thyroid. 

The control 

animal 

shows normal 


structure and normal blue staining colloid present in the usual amounts 
(all sections stained with hematoxylin and eosin). 

The injected animal shows the presence in some of the acini of moderate 
amounts of pink-staining colloid but many acini are filled with a cellular 
and amorphous d4bris. The epithelium lining the glands is hypertrophied, 
tending to be columnar in type and to invade the lumen in many places! 
There is an excessive amount of interglandular connective-tissue stroma. 

The thyroid glands of the two hypophysectomized animals do not show 
any abnormality. 

Heart. There are no unusual findings in any of the sections. 

Liver. The only pathology noted in this organ was in the smaller hypo- 
physectomized animal in which there were areas of central necrosis with fat 
infiltration into the trabeculse. 

Spleen and Pancreas. Sections from these organs all show essentially 
normal histology. 

Kidneys. The glomeruli of the injected animal are already definitely 
larger than are those of the control or of the operated animals. There is 
no appreciable difference in size, however, between the glomeruli of the 
control as compared with the operated animals. In other respects the 
histology is not remarkable. 
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Adrenals. The adrenal glands show no definite abnormalities. 

Uterus. There appears to be an unusually large amount of endometrial 
and connective tissue in the injected specimen and relatively little in the 
larger hypophysectomized specimen. The uterus of the smaller operated 
animal is ver}’^ small and immature. 

Ovaries. The ovary of the injected animal shows an increase in the num- 
ber of unripe follicles but no ripening eggs. The ovar}’^ of the smaller hypo- 
physectomized dog is particularly small and contains few follicles, none of 
which are mature. 

Hypophysis. There are no microscopic changes seen. Serial sections 
through the hj^ophyseal region in the smaller operated animal show minute 
amounts of anterior h 3 'popliyseal tissue remaining. Similar serial sections 
in the larger operated animal show that hj'^pophjfsectomy was complete. 
There is no exddence of injury to the floor of the third ventricle. 

Experiment 17. A further experiment concerns the effect of 
injecting the anterior lobe extract in a male dog. 

On February 2, 1928, we received in the laboratory a litter of 6 
terriers, 3 males and 3 females. Unfortmiately, 5 of them developed 
distemper and died before any noteworthy changes developed. One 
male, however, lived seven months in the laboratory, being received 
at the age of about two months and dying at the age of about nine 
months. Daily injections of 15 to 30 cc, of sterile anterior-lobe 
extract were carried out during the last three and a half months. 
After twm months of injection the animal became markedly planti- 
grade (Fig. 19). 

Autopsy. Gross Findings. J aw. WeU-marked prognathism was noted. 

Thyroid. This organ was somewhat enlarged, red and hyaline in character. 

The thymus was not identified. 

The lungs showed bronchopneumonia. 

The liver appeared unduly large (800 gm.) vdth particularly prominent 
architecture. 

The adrenal cortex was slightly thickened and the medulla unusually 
pink. 

The testicles were small. 

Otherwise the organs were negative. 

Microscopic Findi'^s. The onlj’’ organs presenting abnormalities were 
the thjuoid and genitalia. 

The thyroid. Some of the acini here are filled with cellular d(§bris. There 
is an abnormaUj’- small amount of colloid in the cells and in the acini. The • 
cells lining the acini are cuboidal. 

Testicle. No sexual cells can be found which have developed beyond the 
spermatoc 3 d;e stage. The central portion of the tubules is occupied by 
strands of degenerate tissue (Fig. 20). 

Epid-idymis. The cells lining the ducts are cuboidal and possess no cilia. 

Penis. This organ resembles that of an immature animal and contains 
little erectile tissue. 

Summary and Conclusion. The experiments reported here confirm 
our earlier observations on experimental hyperpituitarism and 
show particularly the early changes resulting from daily injection of 
a sterile active anterior-lobe extract. 
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After only three months of injection there are noted very definite 
changes in the thyroid gland and in the genital tract. 

The changes in the thyroid consist in hypertrophy of the gland 
epithelium with invasion of the lumen and almost complete absence 
of colloid. 

As to the genital tracts both male and female were sexually inac- 
tive. In the female there is an hypertrophy of the uterus, ovaries 
and vagina. In the male there is no hypertrophy, the testicles being 
small and showing only the earliest stages of spermatogenesis. 

Skeletal overgrowth and splanchnomegaly were noticeable in the 
case of the foxhoimds after three months of injection. 

Sluggishness, inalertness and plantigrade stance were all noted 
after two months of injection. 

A comparison was made between hypophysectomized and normal 
animals. Cessation of growth after hypophysectomy was confirmed. 
A marked slowing in the rate of growth of hair was noted. Normal 
alertness was not interfered with by hypophysectomy. 
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THE DIFFUSIBILITY OF CALCIUM IN BRONCHIAL ASTHMA AND 
ALLIED DISORDERS, AND IN PULMONARY 
TUBERCULOSIS. 

By a. Cantarow, M.D., 

ASSISTANT DEMONSTRATOR OP MEDICINE, JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 

(From the Medical Service of Dr. Thomas McCrae and the Department for Diseases 
of the Chest, Jefferson Hospital, Philadelphia, Pa.) 

Bronchial asthma has been studied from many angles. At the 
present time there is no single factor which can be regarded as 
responsible for the paroxysms. As stated by Pottenger,^ “the 
underlying reacting capacity of the individual’s bronchial neuro- 
muscular mechanism must be taken into consideration as well as the 
exciting cause. . . . When all the facts are carefully weighed 

the argument seems strongly supported that there is something in 
the make-up of the astlimatic patient which makes him susceptible 
to the action of proteins, climatic change, and physical and chemical 
irritants.” ^ The nature of the tissue state which constitutes the 
basis for this susceptibility is not known. Many theories have been 
advanced, among which is that of calcium deficiency. 
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The elaboration of this theory is dependent upon certain phys- 
iologic and pharmacologic facts and upon clinical observation, but 
it has not been supported by any substantial experimental evidence. 
From a physiologic viewpoint, the asthmatic paroxysm may be 
considered a condition of local vagotonia, as suggested b}’’ Eppinger 
and Hess.2 In the light of our present knowledge of the vegetative 
nervous system and its functional interrelationships, vagotonia must 
be interpreted in a broader sense than as merely a disturbance of 
autonomic nervous balance. Ringer® many years ago demonstrated 
the pharmacologic antagonism of calcium and sodium and potassium, 
and showed that a proper balance between these elements is neces- 
sary for the preservation of normal cardiac function. More recent 
studies by Howell and Duke,^ Kolm and Pick,® Kraus and Zondek,® 
Andrus and Carter,^ Loewi,® Petersen® and many others have 
established the relationship between autonomic balance and the 
ratio of calcium to sodium and potassium in the tissues. These 
studies indicate that vagotonia (parasympathicotonia) is associated 
with a diminished calcium-potassium and calcium-sodium ratio. 
This suggested relative or actual calcium deficiency has been as- 
sumed by some as a logical basis for calcium therapy in bronchial 
asthma and allied disorders. 

This assumption has met with vigorous opposition because of the 
fact that a calcium deficiency has not been satisfactorily demon- 
strated in these conditions. Practically all of the experimental 
studies in this connection, at least in human beings, have concerned 
themselves with the determination of the calcium content of blood 
serum. A recent study by Criep and McElroy^® of 167 cases of 
atopy, including asthma, hay fever, vasomotor rhinitis, urticaria 
and angioneurotic edema showed the level of serum calcium to be 
within normal limits in the great majority of instances, a few being 
slightly below and above normal. Greenbaum,^’^ in a study of 63 
patients with urticaria, found normal or elevated serum calcium 
values in all but one. Schamberg and Brown®® and Schwartz and 
Levin®® reported similar negative findings. Novak and Hollander®® 
found a suggestive diminution in serum calcium in vasomotor rhini- 
tis but not in hay fever and asthma, wlrile Sonnenschein and 
Pearlman®® reported normal findings in vasomotor rhinitis. There 
is some contradictory evidence which, however, does not seem very 
convincing. For example, Brown and Hunter,®® regarding any 
figure below 9.6 mg. as subnormal, believe that a calcium deficiency 
exists in a large proportion of all patients with atopic disorders. 
It must apparently be concluded that the bulk of evidence points to 
the fact that in the great majority of such cases the blood-serum 
calcium is within normal limits. 

In spite of these findings, calcium salts are extensively employed 
in the treatment of bronchial asthma, urticaria and allied conditions. 
There can be no doubt that such therapy is of distinct benefit in 
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many cases. Because of the normal serum calcium values,- it, is 
believed by most workers in this field that the clinical improvement 
is due to the depressing action of calcium and to its inhibiting infiu- 
ence upon cell permeability. A few, however, still maintain that 
there may be a disturbance of calcium balance not readily demon- 
strable by ordinary means. Hanzlik,^'^ in a review of the problem 
of allergy, states that calcium salts prevent or inhibit experimental 
edema and clinical allergic manifestations, owing presumably to their 
-power to lessen cellular permeability, indicating induectly therefore 
the possible physical basis for the reactions produced by many 
agents. 

Until modern chemical methods made possible more exact studies 
of mineral balance, many believed that pulmonary tuberculosis was 
associated with a process of demineralization. At the present time, 
however, there is no evidence to support this theory; no significant 
decrease in the calcium , content of blood or tissues has been demon- 
strated and no increase in calcification of tuberculous lesions has 
been found after calcium administration. The subject has been 
reviewed by Wells^® and by Gordon and the writer.^® Since the 
early studies of von Pirquet,^® the relation of the allergic state to 
reinfection in tuberculosis has been thoroughly investigated. There 
seems to be no doubt that the “second infection” or “adult type” of 
pulmonary tuberculosis is characterized by a . preexisting and co- 
existing state of hjqiersensitiveness to the tubercle bacillus and its 
products. Therefore, from this standpoint, the pathologic phys- 
iology of the tissues in “adult” pulmonary tuberculosis and in 
bronchial asthma should have certain features in common. If a 
distm’bance of calcium balance is an essential feature of allergic 
disorders it should likewise exist in this form of tuberculosis. As 
stated previously no calcium deficiency has been demonstrated. 
Halverson, Mohler and Bergeim^^ and Sweany, Weathers and 
McClusky^^ have found the serum calcium in most patients with 
tuberculosis to be within normal limits, and furthermore, there 
seems to be no constant relationship between the blood-calcium level 
and the extent or activity of the pulmonary lesion. 

It may be quite definitely asserted that in the great majority of 
patients with some manifestation of allergy or lijqDersensitiveness 
the serum calcium is within normal limits. This fact, however, does 
not of itself justify the conclusion that there is no disturbance of 
calcium balance in these conditions. The subject of calcium metab- 
olism is quite involved and there is still much to be learned concern- 
ing it, but certain facts have been rather definitely established. An 
understanding of the condition of calcium in the blood and tissues 
is essential to the proper appreciation of the manner in which the 
calcium balance may be disturbed in disease. 

The normal serum calcium concentration is from 9 to 11 mg. per 
100 cc. Physiologically this exists in two states, termed dift’usible 
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and nondiffusible. The diffusible fraction is that portion which is 
capable of passing through the capillary walls and cell membranes; 
the nondiffusible normally cannot, being bound in some way, it is 
believed, to the serum proteins. In a previous study^ the normal 
figures for diffusible calcium were found to be 4.5 to 5.5 mg. per 
100 cc., those for nondiffusible calcium being 4.7 to 5.75 mg. per 
100 cc. In addition, a portion, estimated at about 20 per cent of 
the total, probably exists in ionized form, the remainder being un- 
ionized. These facts are obviously of great importance for the 
pharmacologic properties of the various calcium states must be quite 
different. The production of a calcium effect is dependent not so 
much upon the level of calcium in the blood as upon its distribution 
in the blood and tissues. This may perhaps be best expressed by the 
ratio of the diffusible to the nondiffusible, and of the ionized to the 
unionized fractions, the latter of wliich cannot be satisfactorily 
determined by present methods. These points may be illustrated 
by the following equation: 

Total Eerum calcium = DifTusible calcium + Nondiffusible calcium 
9 to 11 mg. 4.5 to 5.5 mg. 4.7 to 5.75 mg. 

(1) Ionized 2 mg. Unionized 

(2) Unionized 

It can readily be seen that alterations in these ratios may occur 
without any change in the amount of serum calcium. 

The maintenance of the normal calcium balance is dependent upon 
many factors, among which are the nature and amount of serum 
proteins, the parath^noid hormone, the concentration of phosphate 
and carbonate ions and the hydrogen-ion concentration. The 
manner in which these factors operate cannot be gone into, but 
there is no question of the occmrence of disturbances of calcium 
balance as indicated by alterations in the proportions of the diffusi- 
ble and the ionized fractions, the total serum calcium being within 
normal limits. For example, in certain forms of tetany dependent 
upon a condition of alkalosis, the serum calcium level is often normal, 
the sjTnptoms being due to a diminution in the proportion of ionized 
calcium. Then too, in jaundice there is some distmbance of the 
availability or utilization of calcium, although the serum calcium 
level may be normal or above normal. This is illustrated by the 
studies of Bowler and Walters^ and of Dodek, Gordon and the 
vTiter.^ The point of special significance in connection ndth the 
present study is the fact that the ammmt of serum calcium is not 
always a true index of the state of the calcium balance. 

The \dtal importance of the preservation of the normal calcium 
distribution is probably due, in a large degree, to the influence of 
this element upon the permeability of the cell membrane. The 
functional acti^nty of the cell depends upon the exchange of material 
between its interior and exterior, the permeability of the cell mem- 
brane being the determining factor in this exchange. It is well 
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recognized and readily demonstrable that normal permeability is 
dependent to a considerable extent upon the presence of a normal 
balance between the inorganic ions in the fluid bathing the cell. 
Calcium diminishes cell permeability; in fact, Loeb^® attributes the 
general inhibiting action of calcium to this property. The possible 
significance of this fact in connection with the problem of hyper- 
sensitiveness is apparent in the light of the observations of many 
investigators summed up in the statement by Manwaring,^^ that 
increased capillary permeability will ultimately be found to be the 
dominant fundamental characteristic of protein sensitization and 
anaphylaxis. It is of interest to note that Petersen® found abnormal 
degrees of permeability of skin capillaries in patients with pulmonary 
tuberculosis. The possible relation of this observation to the 
hypersensitive state of the tissues in tuberculosis is a point worthy of 
consideration. 

Present Investigation. The present investigation consists of the 
determination of the diffusibility of calcium in 25 patients with 
bronchial asthma, 3 with mucous colitis, 2 with vasomotor rhinitis, 
1 with angioneurotic edema and 63 with pulmonary tuberculosis. 

Method. There are two ways in which the diffusibility of calcium 
may be estimated; (1) by ultrafiltration or dialysis through an 
artificial membrane; (2) by the determination of the calcium content 
of cerebrospinal fluid . Under normal conditions the figures obtained 
by the two methods are practically identical. It must be realized, 
however, that the diffusibility of calcium in the body is dependent 
upon two variable factors; namely, the condition of calcium in the 
blood stream and the permeability of the capillary walls and cell 
membranes. When ultrafiltration or dialysis is employed the latter 
factor is disregarded, a fact which is of particular importance in 
conneetion with the conditions under consideration since it is 
believed that they are associated with or dependent upon an increase 
in cell permeability. This has been discussed more fully in a 
previous communication.®® The method employed in this study 
consists in the determination of the calcium content of blood serum 
and cerebrospinal fluid withdrawn at the same time in each case. 
The calcium determinations were made by the Clark-Collip 
modification of the Kramer-Tisdall procedure.®® The spinal fluid 
calcium is termed diffusible although “diffused” is probably more 
correct. The difference between this figure and the total serum 
calcium is the nondiffusible portion. 

The pertinent data are presented in the accompanying tables. 

Discussion. Atopic Disorders. The serum calcium in this series 
ranged from 7 to 12.67 mg. per 100 cc., 6 being below 9 mg. and 2 
above 11 mg. per 100 cc. The detailed findings are presented in 
Table I. In a previous study®® the normal cerebrospinal fluid 
calcium concentration was found to be from 4,50 to 5.50 mg. and 
the nondiffusible from 4.7 to 5.75 mg. per 100 cc., the ratio of 
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diffusible to nondiftusible calcium being 82 to 115 per cent. In the 
groiip of patients with atopic disorders the spinal fluid calcium ranged 
from 4.39 to 6.33 mg. per 100 cc., 20 being above and 1 below normal. 
The nondiffusible calcium varied between 1.5 and 7.5 mg., 2 being 
above and 22 below normal. The ratio of diffusible to nondiffusible 
calcium was from 68.9 to 400 per cent, 23 being above and 2 below 
normal. 

TABLE I. —THE TOTAL SERUM CALCIUM, THE DIFFUSIBLE AND NON- 
DIFFUSIBLE CALCIUM, AND THE RATIO OF DIFFUSIBLE TO NON- 
DIFFUSIBLE CALCIUM IN 31 PATIENTS WITH ATOPIC DISORDERS 
AND 63 WITH PULMONARY TUBERCULOSIS. 


Condition. 

Cases. 

Serum.* 

i 

1 

Diffusible.* 

j 

Nondiffus- 

ible.* 

Ratio, 
diffusible 
to non- 
diffusible.* 

Asthma .... 

1 

25 

7.00 to 12.67 

4.39 to 6.33 

1.50 to 7.50 

68.9 to 400 

Mucous colitis 

3 

9.84 to 11.0 0, 

5.62 to 6.00 

4.22 to 5.00 

120 to 133 

Vasomotor rhinitis 

2 

10.55 to 10.70' 

5.75 to 6.10 

4.45 to 5.00 

115 to 137 

Angioneurotic edema . | 
Pulmonary tuberculo- I 

1 

8.2 ! 

5.5 

2.7 

203 

sis 1 

63 

8.10 to 13.80 ! 

4.00 to 7.75 

3.34 to 8.87 

56.7 to 152 


* Calcium values expressed in mg. per 100 cc. Ratios expressed as percentage. 


There are factors other than the diffusibility of calcium which may 
influence its concentration in the cerebrospinal fluid. One of these 
is an inflammatory condition of the brain or meninges. This was 
present in no instance in this series. It is also theoretically possible 
that the level of calcium in the spinal fluid may be altered by changes 
in the intracranial venous and arterial pressures resulting in varia- 
tions in the filtration of constituents of the blood plasma into the 
subarachnoid space. If this factor is operative the concentration of 
other poorly diffusible constituents of the spinal fluid, such as 
glucose, should be correspondingly altered. Glucose determinations 
were carried out in 18 of the 25 patients with bronchial asthma. The 
blood sugar varied from 86 to 102 mg., and the spinal fluid sugar 
from 46 to 56 mg. per 100 cc., showing no evidence of increased 
filtration pressure. The increase in the level of calcium in the 
cerebrospinal fiuid is in all likelihood, therefore, dependent upon one 
or both of two conditions: (1) an actual increase in the diffusibility 
of serum calcium; (2) a selective increase in the permeability of the 
cell membranes and capillary walls. Since there is no indication in 
this group of cases of any locally operating factor in the brain, cord 
or meninges, these observations may be postulated as being represen- 
tative of conditions existing throughout the tissues. 

These findings seem to be indicative of a state of increased calcium 
diffusibility in atopic disorders. There has been very little investi- 



GANTAROW; DIFFUSIBILITY OF CALCIUIM IN BRONCHIAL ASTHMA 503 

gation of this problem. ' Blum, Delaville and Caulaert^® found an 
increase in diffusible calcium in the rabbit and the dog during 
peptone shock. Brown and RamsdelP® studied the diffusibility of 
calcium in anaphylactic shock in guinea-pigs by the artificial mem- 
brane method. In the shocked animals there was a considerable 
increase in the diffusible fraction of serum calcium, the total calcium 
being essentially unaltered. Similar changes were observed fol- 
lowing the administration of histamin. These observations coincide 
with our findings in bronchial asthma and allied disorders. The 
exact significance of this state of increased calcium diffusibility is a 
matter for conjecture. However, in view of the intimate relation- 
ship between cell permeability and inorganic-ion balance these 
observations appear to be of fundamental importance. 

Piihmnary Tuherciilosis. The serum calcium values in the group 
of 63 patients with pulmonary tuberculosis varied from 8.10 to 
13.80 mg. per 100 cc., 17 being above 11 mg. and 2 below 9 mg. 
The cases have been divided into 3 groups accordingly as the ratio 
of diffusible to nondiffusible calcium was normal, increased or 
decreased. The abnormal findings are presented in Tables II 
and III. 

TABLE II. — SIXTEEN CASES OF PULMONARY TUBERCULOSIS WHTH 
RATIO OF DIFFUSIBLE TO NONDIFFUSIBLE CALCIUM 
ABOVE NORMAL. 


Case. 

Serum.* 

Diffusible.* 

Nondiffus- 

ible.* 

Ratio, 
diffusible 
to non- 
diffusible.* 

Lesion. 

6 . . . 

10.29 

5.88 

4.41 

133 

Exudative; advanced. 

9 . . . 

8.50 

5.00 

3.50 

142 

Exudative ; advanced. 

11 . . . 

10.00 

5.60 

4.50 

122 

Proliferative ; active. 

17 . . . 

8.10 

4.76 

3.34 

142 

Exudative; advanced. 

18 . . . 

10.00 

5.71 

4.29 

133 

Exudative ; advanced. 

21 . . . 

10.00 

5.71 

4.29 

133 

Exudative ; advanced. 

23 . . . 

9.52 

5.28 

4.24 

125 

j Exudative; advanced. 

25 . . . 

10.56 

5.85 

4.71 

124 

; Exudative ; advanced. 

28 . . . 

10.56 

6.13 

4.43 

138 

Exudative ; advanced. 

37 . . . 

9.38 

5.67 

3.71 

152 

; Exudative ; dying. 

53 . . . 

10.00 

5.75 

4.25 

135 

Exudative ; advanced. 

55 . . . 

10.50 

5.75 ! 

4.75 

121 

Exudative ; advanced. 

59 . . . 

11.57 

6.48 1 

5.09 ! 

127 

Exudative; advanced. 

77 . , . 

I 13.00 

7.75 

5.25 1 

128 

Exudative; advanced. 

104: .. . 

. 9.36 

5.61 

3.75 

147 

Exudative; d 3 dng. 

114 .. . 

1 8.63 

1 

4.65 

3.98 

117 

1 

Exudative; dying. 


* Calcium values expressed in mg. per 100 cc. Ratio expressed as percentage. 


In 16 patients the diffusibility ratio was from 117 to 152 per cent 
as contrasted with the normal range of 82 to 115 per cent. With 
one exception, (Case 11), the lesions, by Roentgen ray examination. 
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were of the exudative type, in an advanced stage. All were clinically 
active and 4 in a critical condition. 

In 11 patients the diffusibility ratio was from 56.7 to 80.1 per 
cent. In each case the lesion was of the proliferative or fibroid types, 
3 of the patients showing evidence of advanced peripheral arterio- 
sclerosis. In 3 instances the process was quiescent and no one in this 
group was critically ill. 

The 36 patients with diffusibility ratios within normal limits pre- 
sented no constant clinical features. All were suffering witliclu’onic 
ulcerative tuberculosis in varying stages of activity. In this group 
there appeared to be no correlation between the calcium distribution 
and the nature or extent of the pulmonary lesion. 


TABLE HI. — ELEVEN CASES OF PULMONARY TUBERCULOSIS WITH 
RATIO OF DIFFUSIBLE TO NONDIFFUSIBLE CALCIUM BELOW 


NORMAL. 


Case. 

Serum.* 

Diffusible.* 

Nondiffus- 

ible.* 

Ratio, 
Diffusible 
to non- 
diffusible.* 

Lesion. 

12 . . 

11.50 

5.00 

6.50 

76.9 

Proliferative. 

27 . . 

11.32 

4.71 

6. 61. 

71.2 

Proliferative ; quiescent. 

38 . . 

13.80 

4.93 

8.87 

56.7 

Proliferative arterioscler- 
osis. 

54 . . 

11.50 

5.00 

6.50 

76.9 

1 Fibroid tuberculosis. 

76 . . ' 

10.50 

4.00 

6.50 

1 61.5 

1 Fibroid arteriosclerosis. 

81 . . 1 

12.68 ‘ 

4.87 

7.81 

62.3 

Fibroid arteriosclerosis. 

96 . . : 

9.55 

4.25 

j 5.30 

80.1 

Proliferative. 

97 . . ] 

1 9.60 

i 4.20 

1 5.40 

77.7 

Proliferative ; quiescent. 

102 . . i 

i 12.19 

1 4.87 

i 7.32 

66.5 

Fibroid; arteriosclerosis. 

103 . . ' 

j 12.19 

1 4.87 

1 7.32 

66.5 

Proliferative; quiescent. 

105 , . 

10.72 

4.65 

1 6.07 

76.6 

Fibroid tuberculosis. 


* Calcium values expressed in mg. per 100 cc. Hatio expressed as percentage. 


The exact significance of this variation in calcium diffusibility in 
tuberculosis is difficult to determine. If it is related in any way to 
the question of allergy it would appear logical to assume that the 
relationship should be a more constant one, since in all the patients 
included in this series the disease was of the “adult” or “second 
infection” type. It appears, however, that an increased ratio of 
diffusible to nondiffusible calcium is associated with the exudative 
type of tuberculous process with manifest clinical activity; con- 
versely, a subnormal diffusibility ratio is associated with a predomi- 
nantly productive or fibrotic lesion of low-grade activity. This 
finding is of interest in view of the observation by Petersen® that a 
fibrotic tuberculous lesion is accompanied by a diminished permea- 
bility of skin capillaries as determined by the blister test, and by an 
increased calcium-potassium ratio in the tissues; the reverse is the 
case in the exudative t}q)e of lesion. 



CANTAEOW : EirrUSIBILlTY OP CALCIUM IN BEONCIilAL ASTHMA 505 

In tuberculosis, as in bronchial asthma and allied disorders, there 
appears to be a definite relationship between calcium diffusibility 
and cell permeability. Which is the primary and which the secon- 
dary factor, or whether both are secondary to an allergic state cannot 
be determined by the rnethod employed in the present study. How- 
ever, from the findings of Brown and Ramsdell,®® referred to above, 
it seems that the increase in diffusible calcium in anaphylactic shock 
is not dependent upon increased cell permeability, since the deter- 
minations were made by the artificial membrane method. 

Conclusions. Previously reported investigations of calcium bal- 
ance in allergic or atopic disorders and in pulmonary tuberculosis 
have concerned themselves with the determination of total serum 
calcium and of calcium intake and output. These studies have, in 
the great majority of instances, revealed no deviation from the 
normal and have led to the belief that no demonstrable disturbance 
of calcium metabolism exists in these conditions. Since the work 
of Rona and Takahashi,®^ establishing the partition of serum calcium 
into diffusible and nondiffusible fractions, considerable evidence has 
accumulated to indicate that the physiologic activity of calcium is 
dependent upon the various forms in which it exists. A disturbance 
of the ratio between the diffusible and nondiffusible fractions may 
occur, with distinct physiologic effects, without any alteration in the 
level of total serum calcium. 

The present study appears to indicate that in bronchial asthma 
and allied disorders there is a definite and quite constant disturb- 
ance of calcium balance in the form of an increase in the ratio of 
diffusible to nondiffusible calcium. It is conceivable that this 
observation is related in some way to the increased capillary and 
cellular permeability which is believed to exist in these conditions. 

In chronic pulmonary tuberculosis there is considerable variation 
in the diffusibility of calcium. It seems that an increased diffusi- 
bility ratio is associated with an exudative type of lesion with a high 
degree of clinical activity, while a decreased diffusibility ratio is 
associated with a productive process, relatively benign clinically. 
Whether or not these findings bear any relation to the problem of 
allergy in tuberculosis cannot be stated definitely but the implication 
is obvious. 
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AURICULAR FIBRILLATION IN PATIENTS WITH GOITER. 

I. Value op Quinidin Based on the Study of 114 Cases. 

By Lewis M. Hurxthal, M.D., 

PHYSICIAN TO THE LAHEY CLINIC, BOSTON, MASS. 

(From the Medical Department of the Lahey Clinic, Boston, Mass.) 

Auricular jSbrillation is the most frequent abnormal rhythm of 
the heart in goiter patients. Its treatment, therefore, is one of the 
problems in preoperative and postoperative management. Thy- 
roidectomy alone will often bring about regular heart action,^’^’®’^’® 
although this may not take place for months or even years following 
complete subsidence of thyroid toxicity. (Cases 42, 43, 44, 45 and 
46.) With the object of attempting to restore all such cases to 
normal rhythm before discharge from the hospital, this work was 
begun. 

It is well known that auricular fibrillation is prone to recur in 
nonthyroid cases after successful treatment with quinidin. Levine 
and Wilmaers® found that only 4 of a group of 13 successfully 
treated with quinidin maintained normal rhythm more than a 
month afterward, and none after nine months. They conclude that 
quinidin should not be used in those patients who previously have 
had congestive heart failure. Sidel and Dorwart^ are more opti- 
mistic in their report of failure cases. They used, however, much 
larger doses than is customary. Phillips and Anderson^® report 59 
cases of continuous auricular fibrillation in goiter patients, 52 per 
cent of which were found to have normal rhythm three to six 
months after thyroidectomy. Quinidin was used in some of these 
cases. Hamilton^ estimated that 30 per cent returned to normal 
rhythm after thyroidectomy. 

This report deals with 59 cases of postoperative paroxysmal 
auricular fibrillation and 55 cases of established auricular fibrillation 
treated in the Lahej'^ Clinic. All of the latter were at one time or 
another associated with hyperthyroidism, while a few of the former 
followed operation for nontoxic goiters. Eighteen patients of the 
established group had had congestive heart failure on admission to 
the hospital. The diagnosis was made chiefly by auscultation in the 
paroxysmal type, while electrocardiographic tracings were done in 
practically all of the established group. Only those patients who 
showed auricular fibrillation on admission to the hospital and 
continued to have it until a day or so before operation (not less than 
seven days in any instance) were classed as having established 
fibrillation. While this report does not represent a truly consecu- 
tive study of all patients operated upon in the Clinic during this 
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period of observation, it approaches this ideal insofar as the author 
was able personally to examine and treat them. 

Paroxysmal Auricular Fibrillation. In most instances this type is 
seen following operation. It occurs frequently following removal of 
nontoxic goiters, but more often after partial or subtotal thyroid- 
ectomy in patients with primary hyperthjToidism. It is frequently 
disturbing to the patient, but rarely does it produce any alarming 
systemic reaction. Its appearance, therefore, cannot be considered 
as a cardiac emergency. Treatment, in most instances, is indicated 
only for the comfort of the patient. 

We had frequently used digitalis in 12- to 18-grain doses to slow 
this tjqie of irregularity. Often auricular fibrillation ceased follow- 
ing its administration. ^^Tien this study was begun, we felt it 
desirable to observe a controlled group to determine if digitalis were 
effective in stopping paroxj^sms. Some, therefore, were given 
quinidin, others digitalis, while many received neither drug. Of 
59 cases of postoperative auricular fibrillation (Table I) associated 
with thyroid disease, 15 were given digitalis as soon as possible 
within t^venty-four hours after the onset. In 10 of this group, 
auricular fibrillation ceased within tv-enty-four hours after the 
drug had been administered, while 2 continued to have this irregu- 
larity from twenty-four to forty-eight hours. One of these was 
stopped with quinidin and the other stopped without further 
medication. Three more persisted after seventy-two hours and 
were then successfully stopped with quinidin. Another group of 
29 patients received no cardiac medication at the onset of their 
paroxj'sms. All but 7 of these stopped spontaneously within 
seventy-two hours. The remaining 7 were given quinidin with 
success. Another group of 13 received quinidin as soon as possible 
after the onset and stopped dming the time of quinidin administra- 
tion. In view of the fact that the total time during which quinidin 
was given was usuallj^ less than tvnlve hours and that all cases in 
this group who received quinidin ceased to have fibrillation within 
this time, it becomes fairly conclusive that quinidin was effective. 
Furthermore, a few of the digitalis group persisted after digitalizing 
doses of digitalis. Since these were then stopped during quinidin 
administration and in view of the large number that stopped 
spontaneously this analysis contains no evidence to show that digi- 
talis has any action in stopping paroxysmal fibrillation. Conse- 
quently, we have discontinued the use of digitalis in this group and 
use quinidin only if the irregularity is distressing to the patient or if 
it persists after turn or three days. 

Established Auricular Fibrillation. Approximately 10 per cent of 
patients with hj’perthyroidism show this abnormality. Over 90 
per cent of those patients who have frank congestive^ heart failure 
associated with hjqjerthjnroidism have this irregularity and, con- 
versely, from 30 to 40 per cent of those having auricular fibrillation 



HURXTHAL : AURICULAR FIBRILLATION IN PATIENTS WITH GOITER 509 

have a history or show various degrees of this type of heart failure. 
Thus, from a therapeutic point of view, this group requires^ more 
consideration than the group just discussed. The possibility of 
embolism is to be considered in selecting these patients for quinidin 
therapy. 

During this period of observation (June, 1927 to September, 
1928), we have seen 4 cases of embolism in thyroid patients. It is 
well to point out that 2 of these (Cases 11 and 17) had mitral steno- 
sis with large multiple adenomatous, goiters with^ questionable 
toxicity. Quinidin was tried in the first instance without success 
followmg operation. One month later while taking digitalis the 
patient developed a hemiplegia at home, almost certainly from an 
embolus. In the second case, operation was performed without 
incident. One week later the patient was digitalized, the apex rate 
came down to sixty and multiple emboli were dislodged. Such 
accidents following digitalization are not infrequent in nonthyroid 
cases. We have never seen it in the auricular fibrillation associated 
with well-marked hyperthyroidism and we feel that the over-activity 
of the heart from thyroid toxicity tends to prevent the formation 
of the auricular thrombi. 

The other 2 cases showing emboli were very similar (Cases 13 and 
14). Both had long been known by their families and physicians 
to have goiters. Examination revealed symmetrical enlargement of 
the thyroid. Thyroid toxicity was of the mild type, but from their 
history it had been of a severe grade previously. Both came to us 
with embolic manifestations and were not operated upon. One died 
of thrombosis of the femoral artery and infarcts of the lung. At 
autopsy, there were thrombi in both auricles. The valves were 
normal. The other case, showing a residual hemiplegia on admis- 
sion, was sent home and died suddenly one month later. On clin- 
ical examination, the heart showed no evidence of valvular disease, 
although there was considerable enlargement. There was also 
marked arteriosclerosis and a deficient renal function. 

We feel these last 2 cases illustrate what may happen to a long- 
standing case of hyperthyroidism without operation and restoration 
to normal rhythm, and furthermore establish another group in 
which one should be cautious regarding quinidin until the relation- 
ship of quinidin to embolism is established. 

Selection of Cases. We exclude from quinidin therapy any patient 
who has : 

1. A history or clinical evidence of embolism. 

2. Marked mitral stenosis with fibrillation of unknown duration. 

3. Mitral stenosis with congestive heart failure. 

4. Congestive heart failure associated with large feebly pulsating 
heart as determined by fluoroscopy. 

5. Long-standing fibrillation in hyperthyroid patients in which 
the hyperthyroidism is of mild degree. 

VOL. 170, NO. 4. — .\PRtL, 1030 IS 
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TABLE I. — SUMMARY OF RESULTS IN 57 CASES POSTOPERATIVE 
PAROXYSMAL AURICULAR FIBRILLATION. ' _ 

Treated with Treated with 
Untreated digitalis.^^" quinidin.t 


Management during first twenty-four hours 

29 

15 

13 

Stopped during first twenty-four hours . 

19 

10 

13 

Stopped during twenty-four to forty-eight hours 

1 

2t 

1 

Stopped during forty-eight to seventy-two hours 

2 

1 


Persisting after seventy-two hours .... 

7§ 

2§ 

9 

Persisting after quinidin 

0 

0 

0 


* Dose digitalis varied from 10 to *29 grains. 

t Average dose quinidin, 19.5 grains (3 to 39 grs.). 

t One of these cases treated with quinidin. 

§ All these treated with quinidin. 

Of 55 cases of established auricular fibrillation, 7 stopped spon- 
taneously (Table II), 8 were not given quinidin (Table III), and in 
5 other cases quinidin was not successful (Table IV). Thirty-four 
cases were successfully treated, 4 of which recurred (Table V). Of 
the .34 cases successfully treated, 30 were first given treatment after 
operation (Table VI), while 4 of these had been given quinidin 
successfully before thyroideetomy, 2 of which recurred after the 
operation and were then again successfully restored to normal 
rhythm (Cases 29 and 63). Six patients received their treatment in 
periods of four months to four years after operation (Cases 42, 43, 
44, 45, 46 and 52). 

Unsuccessful Cases. The onset of toxic symptoms from admin- 
istration of quinidin, which for the most part consisted of nausea, 
fullness of the head, or diarrhea, took place about- the, same time as 
the return to normal rhjdhm. Variable amounts of the drug pro- 
duced toxic symptoms in those cases which were unsuccessfully 
treated. Often smaller doses produced toxic sjyunptoms in those who 
were successfully treated than . in those who were not. It does not 
appear, therefore, that intolerance for the drug can be the cause of 
failure. Coincident heart disease played the biggest factor as the 
cause of failure. Case 18 being the only unsuccessful case which we 
felt was free from cardiovascular disease. VTien first seen, the 
patient showed recurrent hyperthjToidism, which was controlled 
with iodin for six months, after which the iodin effect became less 
and less apparent and the patient began to lose weight and becorne 
clinically more toxic as her basal metabolic rate increased . Quinidin 
was used without effect during the remission, and again after removal 
of the thjToid remnant, although given to the point of tolerance. 
At this vTiting, nine months after operation, the pulse is still 
irregular, although the patient is free from toxic symptoms. This 
patient, as well as all the others in the unsuccessful group, had been 
digitalized before quinidin administration. 
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TABLE IL— ESTABLISHED AURICULAR FIBRILLATION STOPPED 

SPONTANEOUSLY. 


Case 

No. 

Diagnosis. 

1 

, Surgery. 

j i 

Conges- 
tive 1 
heart 
failure 
on ad- 
mission. 

Digital- 
ized 
grains 
per 10 lbs. 
of body 
weight. 

Time of cessation. 

1 

— - — — '1 

Primary hyperthyroidism ' 

+ ' 

O 

t 

O ^ 

Thirty-six hours post- 
operative. 

2 i 

Adenomatous goiter hyper- 
thyroidism 

+ 

o 

O 

? Twenty-four hours 
postoperative. 

3 

Primary hyperthyroidism 

+ 

o 

O 

Two days before opera- 
tion. 

4 

Primary hyperthyroidism 

+ 

+ 

o 

Two hours postopera- 
tive. 

5 

Primary hyperthyroidism 

+ 

o 

+ 

After rest iodin before 
operation. 

6 

Primary hyperthyroidism 

+ 

+ 

o 

After first-stage opera- 
tion while at home. 

7 

Primary hyperthyroidism 

+ 

o 

o 

One hour after opera- 
tion. 


TABLE III. — CASES WHERE QUINIDIN WAS NOT GIVEN. 


Case 

No. 

Diagnosis. 

8 

Adenomatous goiter; hy- 
perthyroidism ; hyper- 
tension; luetic aortitis 

9 

Primary hypertlijuroidism ; 

arteriosclerosis; diabetes; 
hypertension 230/110 

10 

Primary hyperthyroidism ; 
arteriosclerotic heart 

11 

Mitral stenosis; large non- 
toxic; goiter 

12 

Primary hyperthyroidism 

13 

Arteriosclerosis ; primary 
hyperthyroidism (long 
standing) 

14 

M. C. A. goiter; arterio- 
sclerosis; chronic nephri- 
tis 


" 

Surgery. 

Conges- 
tive 
heart 
failure 
on ad- 
mission. 

Digital- 

ized 

1^ grains 
per 10 lbs, 
body 
weight. 

Reason quinidin not given 
and subsequent course. 

+ 

+ 

+ 

Slow pulse before digi- 
talis and LugoTs, long 
duration marked con- 
gestion; dying one 
year later. 

+ 

O 

+ 

Long duration; slow 
pulse; might have 
tried later; died six 
months later. 

+ 

+ 

+ 

j 

; i 

Slow large heart, feeble 
pulsations; long dura- 
tion; feared embolus. 

+ 

o 

1 

+ j 

Mitral stenosis; devel- 
oped emboli following 
digitalization after 

operation seven days; 
hemiplegia — one year. 

‘O 

o 

+ 

Died ; broncho-pneu- 
monia; no operation. 

o 

o 

o 

1 

1 

Multiple emboli; died, 

1 pneumonia; no opera- 
tion. 

o 

1 ^ 

1 

1 

o 

! 

Hemiplegia; died one 
month later; no oper- 
tion. 


TABLE IV.— UNSUCCESSFUL CASES, 
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Successful Cases. The majority of the 31 patients in this group 
had their irregularity converted to normal rhythm usually on first 
attempt with moderate doses of the drug. Sixteen were under the 
influence of digitalis, while the remainder, 15 were not given tlie 
latter drug. Ten patients of this group showed congestive heart 
failure on admission. In all these cases there was vigorous heart 
action, and an increased pulse pressure. Congestive failure was 
easily controlled by rest, iodin, and, in all but one case, digitalis. 
Attempts to restore normal rhythm were not begun until the third 
day after operation, in most instances from the fifth to the seventh 
day. This gave the maximum time to await spontaneous return to 
normal rhythm without holding the patient unnecessarily in the 
hospital, and at the same time allowed for the maximum subsidence 
of toxicity while under our observation. The irregularity of the 
pulse stopped in all cases during quinidin administration, so that it 
seems beyond a reasonable doubt that quinidin was responsible for 
this. 

Reactions. Nausea was produced in 21 cases, while ^‘fullness of 
the head” was complained of by 3 others. Diarrhea occurred in 
2 cases, while diffuse punctate skin eruption was seen in anotlier. 
One patient (Case 22) had a severe reaction following larger doses 
than we had previously given. After such a reaction, one hesitates 
to prescribe as large doses as were used by Sidel and Dorwart.’ 
Although we are not certain that quinidin was the cause of the 
reaction, we are reporting this case in detail. 

Case Report. The patient, an unmarried woman, aged sixty-two years, 
came to the Clinic complaining of a goiter, which she had had for twenty 
years. There was no definite history of th 3 Toid toxicity, although three 
years before she had had a nervous breakdown and was confined to bed for 
a month. 

Tty general physical examination was negative except for the following 
findings; There was a very slight cyanosis of the lips. Emphysematous 
breath sounds heard throughout the chest, with a few craclding rales at 
both lung bases. The blood pressure was 150 systolic and 100 diastolic, 
the heart was only slightly eifiarged, showing no murmurs, but auricular 
fibrillation was present, with an apical rate of 120. There was no edema. 

An adenoma about the size of an orange and almost entirely subclavicular 
was_ found in the th 3 Toid gland. Roentgen ray plates showed the trachea 
deviated to the right, with moderate anteroposterior pressure on the latter 
structure. The basal metabolic rate was -f-14 per cent. 

Quinidin was begun the day after admission and 156 grains were given 
in four daj's’ time, with no toxic symptoms. The pulse slowed down, but 
did not become regular. Five days after admission the adenoma was re- 
moved without incident. Seven da 3 ’’S after operation, the pulse still irregu- 
lar, quinidin was given again, 39 grains daily for two days. On the 
evening of the second da 3 % the nurse reported that the patient suddenly 
fell back in bed unconscious. She was slightly cyanotic, rolled her eyes, but 
in a few minutes returned to consciousness. The pulse was not noted. 

The next day the patient received 6 grains of quinidin early in the morn- 
ing. That evening when the patient was visited by one of the surgical 
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service, another attack occurred. The following is the note recorded at the 
■•tlllClO * 

“This evening the patient was seen at 5.15. Her lips were slightly cyano- 
tic, pulse rate was 60 and irregular and was the slowest it had been at 
any tinie. Immediately on leaving the room, the patient clutched the 
region of her heart‘With her right hand and fell backward in bed. There 
was an immediate loss of consciousness, but no twitchings or convulsions. 
There was rapidly deepening cyanosis. The pulse was not felt and auscul- 
tation failed to show any signs of the heart beat in any position. She then 
made convulsive efforts at breathing with apparent obstruction, but when 
the dressing was removed there was no evidence of the latter. The tongue 
was not obstructing and was pulled forward without effect. She breathed 
four times during the two minutes, during which there was apparently 
cessation of the heart beat. While oxygen and caffein were being pre- 
pared at the end of the two minutes, the heart sounds reappeared with 
' immediate resumption of the pulse. Her color changed shortly to a rosy red 
•'‘cyanosis, thence to brighter red. The mouth dropped on the left and sagged 
' open. The pupils during the entire time were markedly dilated and the 
eyes glazed. With the resumption of the heart beat, there was diffuse 
sweating. The patient made movements of her head and after a few 
minutes uttered groans. Unconsciousness persisted and, on account of 
extreme restlessness, codein was given_ subcutaneously. The heart was 
fibriUating at a rate of 80 to 100 at this time. Consciousness returned after 
about an hour and a half.” 

The next morning the pulse was regular and electrocardiographic tracing 
revealed normal rhythm at a rate of 42. No further attacks occurred and 
the patient left the hospital soon after, feeling perfectly well. The pulse 
remained regular for some time, but when seen six months later, auricular 
fibrillation had recurred. Whether or not this was due to toxic action of the 
drug on the respiratory center, or whether it was due to ventricular fibrilla- 
tion with cerebral anemia, is impossible to say. 


Kerr and Bender® report a case of syncope similar to this one in 
w^hich tliey were able to obtain electrocardiographic tracmg which 
shorved ventricular fibrillation . 

An increase in the apical rate during administration of the drug 
w^as frequently seen m other patients. This follows a slowing of 
the auricular rate as observed by Lewds and others.® They state 
that if digitalis is given first, the increase in ventricular rate will be 
less and,^ therefore, less disturbing to the patient. We have not 
found this procedure necessary. 

Method of Dosage. In most instances we have used the daily plan 
of dosage which w^e have previously described,® similar to that 
advocated by Smith and Clark.^^ The order for treatment is 
wu’itten as folloAvs; 

quinidin sulphate grains three after breakfast. 

If no reaction Of . unpleasant symptoms develop, give 6 grains 
with one-half glass or more of fluid every turn hours until the pulse 
is regular, unpleasant symptoms arise, or not more than a total of 
39 grains has been given. 

^ We have found this to be satisfactory in hospital treatment and 
in a few cases treated at home. Because of the rapid absorption of 
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qiiinidin, we have not found' it necessary to wait longer than two 
hours for manifestations of an idiosyncrasy to the drug. . "^^dien 
this plan of treatment has been ineffectual, or when toxic symptoms 
have occurred before the heart has become regular, our next step 
has been to give 6 or 9 grains after each meal for several days. 
This may be tolerated by the patient and, if continued, may prove 
successful (Cases 21, 27 and 40). If no results are obtained by this 
procedure, the patient is then discharged with instructions to take 
3 grains after each meal until his return to the Clinic. In cases 
where there has been some difficulty in establishing normal rhythm, 
we have prescribed a daily dose of 6 grains, to be continued for a 
month or two in order to insure permanency of the result. 

Recurrences. Recurrences have been few. One patient (Case 21) 
entered with mild congestive failure. He showed auricular fibrilla- 
tion, an old mitral lesion and arteriosclerosis. After operation the 
normal rhj'^thm was restored with 9 grains of quinidin. Three 
months later he had developed postoperative myxedema. He was 
given thyroxin and when seen three months later, was again fibril- 
lating. Clinically, as well as by the basal metabolic rate, it was 
evident that he was taking too much thyroxin. Quinidin w^as 
again used successfully (27 grains) and the thyroxin reduced. Six 
months later when seen, his pulse was regular. Another patient 
(Case 20) was successfully given quinidin after the first stage opera- 
tion. But auricular fibrillation recurred following the second stage. 
Quinidin was again used, but the patient developed severe diarrhea. 
The patient’s pulse was still irregular at the end of' three mionths, 
at which time we prescribed 3 grains of quinidin to be taken after 
each meal. Two months later the patient reported by mail that 
her pulse is regular, although we cannot be sure of this until we see 
her again. The third case which recurred (Case 22, discussed above) 
did not, in our opinion, have auricular fibrillation because of h'ypei'- 
thyroidism. She had distinct hjqDertension. She wa4 not given 
quinidin again because of the severe reaction described above. 
The fourth patient had hyperthyroidism and a coincident hyper- 
tension (Case 23) . Although successfully treated at first, auricular 
fibrillation recurred after six months. From these experiences; we 
feel that recurrence of auricular fibrillation in goiter patients -are 
usually due either to recurrence of thyroid toxicity or to coincident 
cardiovascular disease. ' ■ • 

Summary. Fifty-nine cases of postoperative paroxysmal auricular 
fibrillation in thyroid patients have been studied to -compiare the 
relative efficacy of digitalis and quinidin. While digitalis will' slow 
the pulse, we do not believe that it exerts a^favorable action on'the 
stopping of the paroxysms. Quinidin, in our hands;’ has proved 
successful m all cases of this tjqae. Fifty-three cases of established 
auricular fibrillation, associated with goiter, have been presented 
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showing the clinical types met with, the selection of cases with 
quinidin and the results of those treated.- In selected cases, quinidin 
has been permanently successful in 88 per cent of those treated 
with the drug. lodin and thyroidectomy caused cessation in 15 
per cent of all operated cases during the period of hospital observa- 
tion. lodin, thyroidectomy and quinidin resulted in a permanent 
return to normal rhythm in 76 per cent of all operable cases, at 
least for the time over which we have observed them. In hj^per- 
thyroidism uncomplicated by cardiovascular disease, return to 
normal rhythm may be anticipated in practically 100 per cent of 
cases. 

Conclusions. 1. Quinidin is the most effeetive drug in the treat- 
ment of postoperative paroxysmal auricular fibrillation. 

2. Quinidin is the ideal drug for restoration of normal rhythm 
from established auricular fibrillation in selected cases of hyper- 
thyroidism. 

3. The plan of two hourly dosage is practical, no more dangerous 
in our hands than other methods, and is valuable as a time saver. 

Note. — Since the paper was written, we have been successful in having 48 patients 
return for examination who had had established auricular fibrillation at the time of 
their operation from two to seven years before, Quinidin had not been given to this 
group. Twenty-five (52 per cent) of these patients showed normal rhythm, the same 
as the per cent reported by Phillips and Anderson. 
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THE ABSORPTION OF GLUCOSE PER RECTUM. 

By Joel J. Freeman, M.D., 

PHILADELPHIA, PA. 


(From the Services of Drs. Herman Sugarman and Wayiand Morrison, Santa F6 
Coast Lines Railroad Hospital, Los Angeles.) 

The administration of glucose per rectum is a widely used pro- 
cedure. Yet few generally accepted modes of therapy have had so 
little control study. Observations on blood sugar changes following 
the injection of rectal glucose have been made by Varela and 
RubinoJ'* Tallerman/ Levi^ and others. For the most part, 
results obtained strongly indicate that no marked rise in blood sugar 
level occurs, but on the contrary there results an actual lowering, 
without preliminary hyperglycemia. 

Levi’s^ work on diabetics is particularly enlightening. He finds 
in 8 eases of diabetes mellitus that after giving 50 to 80 gm. of 
dextrose rectally there occurs an average rise of only 11 mg. at 
one-half hour, followed by a sharp and rapid drop in blood sugar 
values, the level after two hours being 29 mg. below the fasting 
figure (209 to 180). Four of his 8 cases showed no rise during any 
period of the observation. These findings in diabetics are particu- 
larly significant since at the high blood sugar levels which existed, 
the amount of the rise did not exceed experinaental limits of error 
of the method, and it is well known that any appreciable absorption 
of sugar will be reflected in the diabetic. 

This drop in blood sugar occurring in the normal is in all proba- 
bility a manifestation of postalimentary hypoglycemia, despite the 
fact that no preliminary rise has taken place. Following the intro- 
duction of even very small quantities of glucose into the blood 
stream, whether directly or by absorption from the. intestinal tract, 
a change takes plaee whereby metabolism of glucose occurs more 
rapidly than under fasting conditions and hypoglycernia results. 
As Jordan® has proven, this change is a h3q)erinsulinism due to 
stimulation of the islands of Langerhans by the hormone action of 
the absorbed glucose. 

The drop in blood sugar after administering glucose rectally is not, 
therefore, dependent upon complete absorption having taken place 
or a preliminary hyperglycemia, but can occur after trivial amounts 
of glucose have been absorbed, and with the bulk of the glucose 
enerna remaining in the lumen of the bowel, since we know from 
Jordan’s® experiments, that quantities of absorbed glucose too 
small to be reflected in the urinary output of sugar still have the 
power of stimulating insulin production. Other evidence tending 
to indicate that postalimentary hjqjoglycemia is not dependent upon 
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complete absorption, is at hand. Cajori, Crouter and Pemberton 
quote the work of Foster, and DuVigneaud and Karr^ support the 
observations of Johansson, MacLean, DeW esselow and others, who 
have shown that during the hypoglycemia following a preliminary 
rise, second doses of glucose result in no further rise of the blood 
sugar level. Jordan® points out tlie work of Thalheimer, Raine, 
Perry and Buttles, who injected glucose into the yeins of dogs 
continuously over a period of two hours and observed that while a 
rise in blood sugar took place during the first hour, the blood sugar 
level actually fell during- the second hour, and when the injection 
was stopped, an extremely rapid drop took place, resulting in severe 
symptoms like those of insulin shock. It is conceivable therefore, 
that the hypoglycemia which is believed to follow rectal administra- 
tion of sugar, can take place, even though a large part of the glucose 
introduced still remains within the lumen of the rectum. 

It has already been pointed out that Levi^ found no significant 
rise in blood sugar levels in diabetics given glucose by rectum. 
Luthje (quoted by Carpenter®) conducted further experiments on 
diabetics and was able .to demonstrate that while small doses of 
glucose by mouth resulted in increased- urinary sugar output, no 
such rise followed the administration of 100 gm. by rectum, but on 
the contrary, the rate of sugar elimination actually fell. In the 
light of these experiments, it is not conceivable that any consider- 
able absorption of sugar had taken place. . • 

Carpenter,® however, has demonstrated that when patients are 
given glucose by rectum, there is a distinct shift toward a carbo- 
hydrate metabolism level, indicating that under these conditions a 
higher proportion of sugar is burned than in the normal fasting 
individual. This phenomenon does not necessarily mean that any 
great quantity of glucose has been absorbed. Under the conditions 
of his experiment we have no means of knowing whether the shift 
represents utilization of sugar equivalent in amount to that absorbed,- 
or whether sugars previously stored in the body have been burned in 
excess, as the result of stimulation to carbohydrate metabolism 
resulting from the hormone action of a relatively small, amount 
absorbed. In either case, changes in respiratory quotient would be 
the same. If the latter be true and sugar is burned in excess of that 
actually absorbed, we should find "some indication of a depletion of 
the sugars previously stored, and such evidence is, in fact, suggested 
in the form of the- lowered blood; sugar -level reported found after 
rectal administration of solutions of glucose. We must, therefore, 
not be too hasty to accept the change in respiratory quotient as 
indicating the absorption of large amounts of sugar,- for in all 
probability the inereased carbohydrate metabolism takes place to a 
greater degree than can be accounted for by the utilization of 
absorbed glucose per se. Only by’ this explanation can we account 
for the lowering of the blood sugar occurring without a preliminary 
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rise, for it is apparent that* stored sugars are being burned more 
rapidly than they can be replaced by the relatively slow rectal 
absorption. . . ■ 

If the drop in blood sugar is greater than occurs from the normal 
utilization of sugar during a fasting period, and no preliminary, rise 
has taken place, it is obvious that glucose is being burned more 
rapidly than it is absorbed, which is important in view of the fact 
that glucose is usually given per rectum only in those cases where 
sugar depletion is already present or likely to occur. The status of 
sugar deficiency would then be aggravated rather than improved 
by the instillation of sugar via the rectal route. 

There is no positive evidence in the literature to indicate the 
ultimate fate of all the glucose introduced in this fashion. A large 
part of it can be recovered in the stools many hours after the instilla- 
tion. Carpenter^ points out the following experiments: Zemisch, 
in 1905, recovered 32 per cent of 150 gm., injected over a two-day 
period. Heile found a return in the stool of 94 per cent and in a 
second exepriment 75 per cent after one hour. Varela and Rubino^ 
recovered 60 per cent but do not give the details of recovery. 
Many other similar results are reported. 

If glucose does remain in the bowel for long periods and in large 
quantities, we must consider what part is lost by way of fermenta- 
tion as the result of bacterial action of the intestinal flora. To 
determine this, Bingel (quoted by Carpenter®) fermented glucose 
with feces and found a disappearance of 34 per cent and 28 per cent 
of the planted glucose after five hours of incubation. 

No experiments have been reported to indicate that the drop in 
blood sugar level whieh has been found following rectal administra- 
tion of glucose exceeds the drop during a similar fasting period 
without the introduction of sugar, nor have comparisons been made 
to demonstrate the blood sugar reactions in the same patient when 
glucose is given by mouth and by rectum under otherwise similar 
conditions. The scope of this paper is to indicate what changes 
in blood sugar take place when sugar is introduced per rectum, to 
compare these changes with those following the introduction of equal 
quantities of glucose by mouth, and to point out how these varia- 
tions dilfer from blood sugar level curves during a similar fasting 
period when no glucose is introduced. 

Determinations of the sugar residue of the stools of patients 
whose blood sugar curves are reported will be given in order to 
demonstrate the actual quantities of glucose remaining in the bowel 
several hours after its administration, and experiments will be 
described to point out the rate of destruction' of glucose from 
fermentation due to the action of the bacterial flora of the intestinal 
tract. . ' . . ■ _ 

Method. Bearing in mind the observations of Rubino and 
Varela” and ' the conclusion of Carpenter® that ‘'the higher the 
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concentration of the solution or the higher the weight, of glucose 
actually introduced, the greater is the absorption, ’ we used in each 
case, a 33 per cent solution of C.P. dextrose, made up with 80 gm. of 
the sugar in 240 cc, of plain tap water, at body temperature. 

Patients were males in middle life without colonic or metabolic 
diseases, for the most part being treated for minor injuries. Fol- 
lowing the ordinary hospital meal at 5.30 p.m. the previous evening, 
subjects were starved for fourteen hours. The following morning 
a cleansing soap-suds enema was given. An hour later a fasting 
blood sugar was taken, all blood specimens being preserved in 
sodium fluoride, and then 240 cc. of the 33 per cent dextrose solution 
introduced with an ordinary soft rubber rectal tube passed into the 
ampulla. Instillation was over a ten-minute period. Patients were 
kept entirely at bed rest, and the glucose enema retained throughout 
the length of the experiment (four hours). Blood specimens were 
taken just before the glucose was introduced and forty-five minutes, 
one and a half hours, three hours, and four hours afterward, and 
analyzed immediately after the taking of the last specimen. 

The following morning upon the same patients after a similar 
fasting period, a fasting blood sugar was taken, 80 gm. of C.P. 
dextrose in about 350 cc. of water flavored with orange and lemon 
were given by mouth, and blood sugars taken after one-half hour, 
one hour and two hours, in order to obtain a basis of comparison for 
the changes occurring after rectal administration. 

As a control, two normal patients were treated as the others who 
had been given the glucose by rectum, except that a 5 per cent salt 
solution was substituted for the 33 per cent glucose, and blood 
taken at intervals over a four-hour period, and analyzed for sugar. 

AH of the patients given the rectal instillations suffered some 
discomfort, usually moderate, but only one was forced, to pass the 
enema before the end of the experiment. 

Blood sugar analyses were by the Folin-Wu method and per- 
formed through the courtesy of Dr. A. H. Zeiler by the laboratory 
of Drs. Brem, Zeiler, Hammack and Maner, Los Angeles. 

The changes in blood sugar occurring in a normal individual 
between the fourteenth and eighteentli hours of a fast period, are 
indicated by those of our patients who received saline by rectum, 
and the results are in keeping with those reported by Varela and 
Riibino^ who, however, present no actual figures. Our results are 
tabulated in Table I. The average fasting level after fourteen 
hours is 90 mg. per 100 cc. with a very slow, steady, gradual decline 
to 86 at the end of the eighteenth hour, a drop of only 4 mg. during 
this four-hour period. 

Besults obtained after the rectal injection of SO gm. of C.P. 
glucose in 240 cc. of water as described above, are given in Table II*. 
They are presented together with the blood sugar readings of these 
same patients after an equal quantity of glucose had been given by 
mouth. 
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TABLE I. — CHANGES IN BLOOD SUGAR IN MILLIGRAMS OCCURRING 
BETM'EEN THE FOURTEENTH AND EIGHTEENTH HOUR OF ^ ' 

A FASTING PERIOD. 



Fasting. 

5 hr. 

lire. 

3 lire. 

4 hrs. 

Patient 1 

. 84 

80.0 

85.0 

84 

80 

Patient 2 

. 96 

95.0 

' 94.0 

90 

92 

Average 

. 90 

87.5 

89.5 

87 

86 ' 


Two hundred and fifty cubic centimeters of 5 per cent saline solution introduced 
after fasting sugar was taken. 


TABLE II. — CHANGES IN BLOOD SUGAR IN MILLIGRASIS FOLLOWING- 
ADMINISTRATION OF 80 GM. OF GLUCOSE. 



j j Fast- ' 

■ Route, ing. | 1 hr. 

5 hr. 

1 hr. 

1 hrs. 

2 hrs. 

3 hrs. 

4 hrs. 

^laximum 

change. 

Patient 1 

M ; 103 i 166 
R 122 j .. 

118 

167 

Ill 

142 

108 

103 

+64 

-19 

Patient 2 < 

M ' 1 

R ! 101 j ... 

101 

... 

103 




|||||[|| 

Patients | 

Glucose 

1 ™ 

by m 

outh r 
105 

efused 

109 

93 

+18 

Patient 4 < 

M j 105 j 216 
R ! 100 j .. 

.. 

88 

222 

1 .. 

.. 

87 j 

162 

86 

90 

+117 

-14 

Patient 5 < 

M i 123 i 150 

: R 1 119 i .. 

‘ ; 1 

101 

162 

) 

99 

1 

138 

89 

100 

+39 

-30 

Patient 6 < 

fi M i 111 
[; R i 104 

140 

91 

184 

1 

93 

! 

152 

86 

85 

+73 

19 

Patient 7 < 

Average < 



95 


92 


92 

87 

+43 

+9 

M j 111 

R j 106 

166 

103 

176 

1 99 

146 

94 

92 

+65 

-14 


M — SO grams of sugar in 350 cc. of water, by mouth. 
R — SO grams of sugar in 250 cc. of water, by rectum. 


The sugar curves after oral administration are reasonably tj^iical 
of the accepted normal. In those cases (Patients 4 and 6) in which 
the blood sugar level exceeded 180 mg. the uriDe was positive for 
sugar by Benedict’s test, at the height of the curve. All other 
urine specimens were negative for sugar. 

The curves following rectal administration require more careful 
analysis. In only 2 of the 7 patients was there any rise. Patients 3, 
an excitable hlexican, presented an initial rise of 18 mg. which 
dropped to fasting level at the end of one and a half hours. Patient 
7 presented an initial rise of 8 mg. (as compared with an initial 
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rise of 43 mg. when glucose was given by mouth) and then a steady 
decline to fasting figures. The remaining subjects each showed an 
actual drop in blood sugar readings, the greatest bemg a decrease of 
30 mg. (Patient 5), at the end of three hours. 

Throughout the length of the experiment, except for the two 
exceptions already notedi the average drop in blood sugar was 
constant and steady without rises at any time. The average curve 
of our series of cases, when plotted, is practically a straight line, 
gradually dropping off from the high fasting level to the lower 
figure at the end of the experiment. This demonstrates that the 
drop in blood sugar values takes place in a steady progression from 
one hour to the next, the average level at the end of four hours 
being 14 mg. below fasting, as compared with a drojg of only 4 mg. 
when no glucose was introduced into the body. In other words, 
the drop in blood sugar level is three and one-half times as great 
when sugar in these quantities is instilled into the rectum, than 
when no sugar is introduced. 

After the final blood sugar had been taken, the first stool passed 
was recovered without rectal washings of any kind, and analyzed 
for its sugar content. Analyses were by the Folin-Wu method. No 
difficulty in technique was encountered for the stools were all watery 
and relatively clear.* One patient retained the sugar enema for 
seven hours. In this latter case, specimens were examined after 
seven, ten and thirteen hours, the first analysis yielding 26.2 gm., 
the second 1.9 gm., and the third after thirteen hours, less than 
1 gm. of the 80 gm. introduced. Results are indicated in Table III., 

The two latter figures do not appear in the table. 


TABLE III.— RECOVERY OF GLUCOSE FROM STOOL: 80 GM. INTRODUCED. 


Patient. 

1. 

2. 

3. 

4. 

5. 

. 6. 

Average. 

Hours after introduction 

7.0 

4.0 

4 

4.0 

4.0 

3.0 

4.3 

Grams recovered 

21.0 

10.0 

16 

33.6 

10.0 

25.0 

19.2 

'Percentage recovered 

26.2 

12.5 

20 

42.0 

12.5 

31.2 

24.0 . 


From these studies it is apparent that four hours after the injec- 
tion of 80 gm. of glucose per rectum, an average of 24 per cent of this 
amount could not conceivably have been absorbed for it still 
remained in the lumen of the rectum and was returned in the stool. 
In one case 26.2 per cent was recovered after seven hours. 

Fermentation experiments to determine the rapidity with which 
glucose is destroyed by the fermentative action of the intestinal 
flora were carried out. Glucose, feces and water were combined 
so that the quantities of glucose were 5 per cent and 3 per cent 
respectively, the quantity of stool constituting roughly 40 to 50 

* To determine the accuracy of our analysis of the sugar content of stools, sugar 
in known amount was added to a stool, and the mass analyzed for sugar. (Dr. A 
H. 2k;iler.) In no case did an error of more than 0.3 per cent occur. 
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per cent, the mass totaling about 100 gm. At the end of seven 
hours of incubation, analysis by the picramic method revealed that 
only 0.5 per cent of glucose in the first case and 0.4 per cent in the 
second experiment remained. Other specimens were taken at ten 
and thirteen hours and resulted in a further drop of about 0.1 per 
cent at these times. (Brem, Zeiler, Hammack and Maner Labora- 
tories.) The masses were filled with bubbles of gas and much fer- 
mentation had taken place. The figures obtained demonstrate that 
approximately 90 per cent of the planted glucose had been destroyed 
after seven hours. 

This obser\’ation, coupled with the fact that 25 per cent or more 
of injected glucose remains in the bowel for a period comparable to 
the elapsed time before the first analyses of the fermentation 
experiments were made, strongly indicates that much of the sugar 
we have introduced remains in the intestinal tract and undergoes 
fermentation, rather than becoming available to the body for 
metabolic pmposes. 

Discussion. There can be no question but that a small part of a 
quantity of glucose introduced per rectum is absorbed and acts as 
a stimulant to insulin production, destrojdng larger amounts of 
sugar previously stored. This assumption is necessary to accoimt 
for the increase in sugar metabolism which takes place as evi- 
denced by the rise in respiratory quotient and the lowering of 
blood sugar. That the amount absorbed is not great can be 
deduced from the observation that no rise in blood sugar and no 
increase in sugar elimmation takes place even in the sugar 
sensitive diabetic. By comparing our figures with those in the 
literature it is obvious that the concentration and period of time 
devoted to the instillation are not factors in the ultimate result nor 
can it be argued that nearly complete absorption does take place, 
but too slowly to be reflected by a rise in blood sugar for Staube 
(quoted by Carpenter®) has shown that repeated feedings by mouth 
'of verj’" small quantities of glucose, results in an increase of the' 
sugar content of the blood. 

From the evidence at hand, we are not free to draw definite 
conclusions concerning the therapeutic value of glucose by rectum; 
but this must be left for observations upon the reactions of patients 
having definite need for glucose. 

^^Ten we consider that the ordinary hlurphy drip or small 
repeated enemata given in the usual fashion introduces over a 
twenty-four-hour period only 75 to 150 gm., equivalent to 300 to 600 
calories, and that much of this is lost by nonabsorption and passed 
out in subsequent stools, and that fermentation destroys another 
very appreciable quantity, we must realize, even without looking 
further into the problem, that the rectal administration of sugar is 
not a satisfactory therapeutic procedure in that it fails in its intended 
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purpose of making available to the organism an appreciable quantity 

of utilizable sugar. , , . 

Summary. Seven fasting patients were given 80 gm. of glucose 
by rectum and on the next day an equal quantity by mouth. Blood 
was analyzed at intervals for sug:ar content and it was found that 
when glucose was given by mouth an average maximum rise of 
65 mg. per 100 cc. of blood took place. Following rectal adminis- 
tration no such rise resulted, but on the contrary the average blood 
sugar level fell after four hours, from 106 to 92, a drop of 14 mg. 
This compared with a drop of only 4 mg., when, under otherwise 
similar conditions, saline was substituted for the glucose per rectum. 
These findings were interpreted as indicating that sufllcient absorp- 
tion had taken place to stimulate insulin production, resulting in 
an increased metabolism of previously stored sugar, but that 
the absorption from the rectum had not been sufficiently rapid to 
replace the body sugars so destroyed. 

We have pointed out that the increase in respiratory quotient 
may be due not to the absorption and ultilization of an equivalent 
amount of sugar absorbed by the rectum but rather to the metabo- 
lism of sugars previously stored, the increased rate of destruction 
being due to a hyperinsulinism, which results as Jordan® has proven 
when small quantities of glucose are introduced into the body. 

The stools of patients given sugar by rectum were analyzed for 
sugar content, and four hours after introduction as much as 42 per 
cent (Patient 5) of the introduced glucose was recovered in the stool. 
The average recovery after four hours was 24 per cent, and in one 
case 26 per cent was recovered in a single stool seven hours after the 
introduction of the glucose. 

To determine how much fermentation might be expected to take 
place in the rectum, glucose and feces were combined and incubated 
for thirteen hours. Specimens examined at seven hours showed that 
destruction of nearly 90 per cent of the glucose had taken place. 

Conclusions. From these observations it can be concluded, that: 

1. Following the introduction of glucose into the rectum blood 
sugar levels fall without a significant preliminary rise. 

2. This fall is greater than that occurring during a corresponding 
fasting period when saline is introduced instead of glucose. 

3. The bacterial content of the lower bowel rapidly ferments 
glucose. 

4. Absorption of glucose by the rectum is sufficiently slow to per- 
mit fermentation to take place, 25 per cent of the introduced glucose 
having been recovered in stools four hours after a glucose enema. 

Note.— The author expresses his appreciation to Dr. A. H. Zeiler for his kind 
cooperation in carrying out the laboratory procedures, also for many valuable sug- 
gestions, and to Drs. Herman Sugarman and Wayland Morrison for the use of 
clinical material on their wards. 
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PEESSTJEE AS A FACTOE IN THE DEVELOPMENT OF NEUEITIS 
OF THE ULNAE AND COMMON PEEONEAL NEEVES 
IN BEDEIDDEN PATIENTS.* 

By Henry W. Woltman, B.Sc., M.D., Ph.D., 

ASSOCIATE IN THE SECTION ON NEUROLOGY, THE MAYO CLINIC; AND ASSOCIATE 
PROFESSOR OF NEUROLOGY, THE MAYO FOUNDATION, GRADUATE SCHOOL, 
UNIVERSITY OP MINNESOTA, ROCHESTER, MINN. 


Neuritis not uncommonly develops in patients who are on the 
highway to recovery from prolonged and severe illnesses. • It is often 
alarming to the patient, and because of its persistence soon proves 
to be distiurbing to the physician. The surprising frequency with 
which only the ulnar or common peroneal nerves may be involved 
stimulates one’s interest. Neuritis usually has a toxic or infectious 
basis, and the toxic or infectious agents often possess canny specific- 
ity in their choice of nerves (for example, neuritis, in Ae upper 
extremities due to lead and neuritis in the lower extremities due to 
arsenic). Therefore, the inviting explanation that the cause of the 
forms of neuritis under discussion is toxicity or infection has been 
the one generally accepted. Singer, who has contributed an excel- 
lent monograph on disorders of the ulnar nerye^ evidently was not 
altogether satisfied with this explanation. He advanced the view 
that tlie highly organized segmental function subserved by the ulnar 
nerve may account for its ready ^mlnerability. 

The improtected situation of the ulnar nerve at the internal 
condyle and of tlie peroneal nerve at the neck of the fibula, and the 
closeness of these nerves to bony structures must be potential 
sources of danger. The observation of a number of cases of paralysis 

* Submitted for publication, July 26, 1929. 
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of these nerves^ as they developed in prostrated patients, has led 
me to the belief that compression is a factor of greater importance 
than is generally granted. 

Cases Illustrative of Disturbance of the Ulnar Nerves. Case I. A comp- 
troller, aged forty-nine years, had suprapubic pain and dysuria. Examina- 
tion disclosed carcinoma of the bladder, marked cystitis and moderately > 
high blood pressure. Suprapubic cystostomy was performed and radium 
was applied to the growth. For a period of two weeks, the patient suffered 
intense pain, which necessitated frequent administration of morphin; 
during this time he lost much in weight. When his general condition 
improved, he complained of numbness and weakness of the hands. On 
neurologic examination, almost complete motor paralysis and a moderate 
degree of sensory paralysis in the fields of both ulnar nerves was found; he 
related that while he had been in agony he had sunk his elbows heavily into 
the bedding at his sides. When he returned for reepmination three years 
later, there was no evidence of recurrence of the carcinoma, and the paraly- 
sis and numbness had disappeared completely. 

Case II.— A physician, aged sixty years, had difficulty in passing urine. 
He had become very ill and had lost 30 pounds in weight. Examination 
disclosed that the obstruction was due to enlargement of the prostate gland, 
for the relief of which suprapubic cystostomy was done. After lying in bed 
on his back for about two weeks, he complained of numbness, limited 
strictly to the distribution of the ulnar nerves. Objectively, neither 
weakness nor anesthesia were found. 

Case III. — A housewife, aged forty-eight years, complained of frequent 
and painful urination and general malaise. The diagnosis was ulcerative 
cystitis and pyelonephritis. The systolic blood pressure was 200 mm. and 
the diastolic pressure 104 mm., measured in millimeters of mercury. She 
had lost 24 pounds in weight. After having lain in bed on her back for a 
month, she complained of continuous tingling and numbness of the hands. 
Examination disclosed slight diminution in sensation over the distribution 
of both ulnar nerves. This disappeared as her general health improved. 

Case IV. — A housewife, aged twenty-nine years, and weighing 93 
pounds, said that she had been “run down” all of her life. Before coming 
to The Mayo Clinic she had spent many months in bed, with her elbows 
resting on the bed and her hands crossed over her abdomen. Gradually, 
annoying numbness had developed over the distribution of both ulnar 
nerves. Examination disclosed mild hypertension, an ovarian cyst which 
had not produced symptoms, and a basal metabolic rate of —16. The 
numbness gradually disappeared after the patient had been dislodged from 
her bed and had been supplied with both physical and mental support. 

Case V.— A laborer, aged sixty-three years, had suddenly lost conscious- 
ness and had fallen to the floor, where he had lain for three days. IVhen he 
had recovered consciousness, he had discovered a bedsore over the sacrum, 
and weakness and numbness of both hands. Since the onset of his illness 
he had lost 40 pounds in weight. Examination disclosed bilateral ulnar 
palsy of moderate degree and evidences of cerebral arteriosclerosis: the 
latter presumably accounted for the attack of unconsciousness. 

Cases Illustrative of Disturbance of the Peroneal Nerves, Case VI. A 

barber, aged forty-one years, over a period of six months had gradually 
slipped into a state of extreme mental dilapidation, accompanied by s}nnp- 
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toms and signs of increased intracranial pressure. He had lost greatly in 
weight and appeared to be moribund. The muscles supplied by the peroneal 
nerves were moderately paralyzed and sensory tests showed shght impair- 
ment in the distributions of these nerves. The normal popliteal concavities 
had become so obliterated by loss of weight that the upper ends of the fibulas 
rested hard on the surface of the bed. After the evacuation of a large 
subdural hematoma, the patient made a rapid recovery from aU symptoms. 

Case VII.— In a student, aged seventeen s-^ears; bilateral otitis media had 
developed. He had failed to recover, and during the ensuing months had 
become so feeble and emaciated that he had been confined to, bed. Symp- 
toms of a brain abscess appeared, but localization of it was not possible. 
At a second exploration, material from a huge abscess was evacuated from 
the right teniporal lobe. He raided quickly, and it was then discovered that 
complete bilateral sensory and motor paralysis of the peroneal nerves had 
developed. In due course of time he recovered completely. 

Case VIII. — A postal clerk, aged fifty-four years, ‘had become very ill 
with symptoms of exophthalmic goiter; He had been confined to bed for 
several weeks and had lost 22 pounds in weight. Following th 3 T:oidectomy 
and while he was stiU in bed, there appeared marked motor and shght sen- 
sory paralysis of the left peroneal nerve. Wlien he was last seen there was 
marked improvement from the paralysis. 

Case IX.— A woman bookkeeper, aged sixty-seven years, had had symp- 
toms of gall stones. Examination disclosed, in addition, a systohfc blood 
pressure of 180 mm. and a diastolic pressure of 90 mm., measured in milh- 
meters of mercury. While the patient was confined to bed foUe^ving opera- 
tion, paralysis and munbness of moderate degree appeared in the distribu- 
tion of the right common peroneal nerve and palsy of slight degree in that of 
the left. Wlren the patient was last heard from she had recovered 
completel3^ > - 

Comment. In these cases, either the ulnar or the peroneal nerves 
alone -were involved; there was no suggestion of peripheral neuritis 
elsewhere. In all cases but one, the a-ffliction w^as bilateral. None of 
these patients had used alcohol. Injury to the ulnar nerve by the 
edge of the operating table could be excluded in 3 cases of the first 
group, since an operation had not been performed and on the basis 
of the history, it was hardly to be considered 'in the remaining twm. 
There was no evidence of luxation of the nerve, and no deformity 
of the elbow. Of the 4 patients in tbe second group, with syniptoms 
referable to the peroneal nerves, 3 were males, resembling in se^^ 
incidence that noted in palsy from crossing the legs.® A toxic infec- 
tious state is usually blamed for the production of neuritis. Infec- 
tion is ubiquitous and difficult to disprove; in 2 of the 5 cases^ of 
ulnar neuritis find in 2 of the 4 cases of peroneal neuritis, infection 
could not be demonstrated. . t •• 

Singer stated that complicating ulnar neuritis alone occurs most 
often with typhoid fever -and during the puerperium. It has also 
been observed, that when ne,uritis.comphcates. typhoid fqver,, it 
appears during convalescence. This implies that tlie patient has 
been in bed for a long time. 
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Singer granted that pressure may be a factor in the development 
of ulnar neuritis in those cases in which the arm is thrown across 
the bed in such a manner that the nerve is compressed by the hard 
edge of the bed, or in which the arm is thrown over the head. In 
the latter case the mechanism is quite different; the nerves probably 
are pinched between the clavicle and the cervical spine or between 
the clavicle and the first rib and the plexus rather than the ulnar 
■ nerve alone is usually implicated. In Peel’s case of ulnar palsy, 
the patient had slept on her face, with the arm placed under the 
abdomen to relieve pain. In commenting on ulnar neuritis, Seelig- 
miiller assigned some importance to pressure as a cause. Lloyd 
was more emphatic; in reporting the case of a patient who had had 
•typhoid fever and in whom, subsequently, ulnar palsy developed, 
he expressed the opinion that pressure, rather than a toxin, was 
responsible for such cases of palsy; however, he mentioned that he 
could not exclude injury by the attendants as a possible factor. 
Oppenheim stated that pressure may cause ulnar neuritis in emac- 
iated patients who are confined to bed. My experience indicates 
that pressure on the hard arms of a chair may also contribute to 
the production of neuritis. The evidence m my cases suggests that 
the ulnar or peroneal nerves had been compressed between a bone 
and the underlying surface. ■ • 

Liiderits, Stopford, and others have observed that in neuritis 
due to pressure, involvement of motility occurs before sensory dis- 
turbance. This was not true in the cases of ulnar palsy in which 
. sensation and motility were involved equally or in which one was 
affected as often as the other. In the cases of peroneal palsy, 
however, motility was always more affected than sensation, except 
in Case VII, in which both were completely paralyzed. Disease 
of the blood vessels is a factor on which Lapinsky laid great stress in a 
discussion of the production of senile and arteriosclerotic neuritis, 
and it is likely that pressure also may interfere with the blood supply 
to the nerve. 

Traction^ also may produce paralysis of the common peroneal 
nerve. This was seen in a case of spinal gliosis in which the lesion 
in the spinal cord had produced such an alteration in tonicity that 
extreme genu recurvatum had been produced; this resulted in 
peroneal palsy of peripheral origin. The forcible correction of 
ankylosis of a knee in flexion also may result in peroneal paralysis. 
Most of the patients that I have observed, particularly those in 
whom peroneal neuritis developed, had been extremely ill, and had 
lost greatly in weight and in muscular tonus. The popliteal recesses 
had become obliterated and the heads of the fibulas, unduly 
■prominent. Evidently stretching of the ligamentous supports of 
the Icnees had taken - place so that partial genu recurvatum could 
occur. This would add. the factor of traction. 



532 


MATZ: INTESTINAL TUBERCULOSIS 


Summary. Selective paralysis of the ulnar or peroneal nerves not 
infrequently occurs in bedridden patients. The assumption that 
the causes of these forms of paralysis are infection or toxicity would 
seem to be true only in part. Compression of these nerves between 
the bone and the imderlying surface and, in the patients with 
peroneal palsy, additional traction on the nerve and on the muscles 
supplied by this nerve, seem to be important but generally neglected 
factors. Interference with the blood supply to the nerve, and loss 
in weight, which deprives these nerves still further of their protec- 
tive coverings, evidently contribute. Preventive measures include 
massage, attention to the bedding, proper support and position of 
the limbs, and care that the covers, when they are tucked in, do not 
draw the feet too tightly downward. Subsequently heat, massage, 
and mechanical support may be prescribed. Although recovery may 
be delayed for several months, it may be anticipated. 
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A STUDY OF INTESTINAL TUBERCULOSIS AMONG EXSERVICE 

MEN.* 

By Philip B. Matz, M.D., 

CHIEF, MEDICAL RESEARCH SUBDIVISION, MEDICAL SERVICE, U. S. VETERANS* BUREAU, 

WASHINGTON, D. C. 

Tuberculous infection, of the intestines may occur by direct 
invasion froni the lunien, through infection from tuberculous lymph 
glands, or through the bipod stream. There are two clinical forms 
of intestinal tuberculosis— the secondary or ulcerative type com- 
monly seen in cases of advanced pulmonary tuberculosis, and the 
primary or hyperplastic type, the latter being more frequently 
encountered abroad than it is in this country. 

* Published %\Tth the permission of the Medical Director of the U. S. Veterans 
Bureau, 
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Stewart/ as reported by Barrington-Ward, states that /I per 
cent of the hopeless cases of pulmonary tuberculosis at the Manitoba 
Sanatorium dey eloped symptoms and signs of intestinal tuberculosis; 
of the far-advanced cases, one-third had definite signs; and of 
the moderately advanced cases, one-third had suspicious signs of 
intestinal tuberculosis. Schwatt and Steinbach found tuberculous 
disease of the intestines with ulceration in 65.3 per cent of 100 con- 
secutive autopsies. Berghoff^ reports that this condition is present 
in probably 50 per cent of all cases of far-advanced pulmonary 
tuberculosis. 

On account of the fairly large number of cases of intestinal tuber- 
culosis observed in the U. S. Veterans’ Bureau, it was decided to 
make a study for the purpose of ascertaining the methods of diag- 
nosis, the regimens used in its treatment, and the results of the 
various forms of treatment. Particular study was made of the 
effects of heliotherapy, both natural and artificial, on this condition, 
and an attempt was made to learn if heliotherapy resulted in 
reparative and healing processes of the tuberculous ulcerations of 
the alimentary tract, as shown by postmortem findings. 

Incidence. The clinical symptomatology and signs of this disease 
are vague and frequently it is most difficult to recognize the condition 
because of the fact that pulmonary tuberculosis is accompanied by 
functional gastrointestinal disturbances which cannot be differ- 
entiated from those due to tuberculosis of the intestine. Conse- 
quently, if dependence is placed only on clinical symptoms and 
signs, a large number of cases of intestinal tuberculosis would remain 
undiagnosed. 

Therefore, in consonance with the views of the Trudeau Sana- 
torium, ail patients with pulmonary tuberculosis should undergo a 
roentgenologic examination for the purpose of ascertaining whether 
or not tuberculosis of the intestines coexists. 

In reviewing the U. S. Veterans’ Bureau postmortem protocols 
for 1928 it was found that 200 patients had died from pulrhonary 
tuberculosis. Of this number, 121 (60.5 per cent) showed evidence 
of a coexisting intestinal tuberculosis, and 79 (39.5 per cent) had no 
intestinal involvement as seen at autopsy. 

Period of Observation. Table I indicates the period of observation 
of the group of Bureau patients with intestinal tuberculosis. It is 
noted that the largest number were under hospitalization for 
various periods less Sian one year (69.9 per cent). 

Age of Patients. M. J. Stewart^ found that more than one-third of 
tlie cases of intestinal tuberculosis, in a series of 1000 autopsies, were 
among patients under tlie age of thirty years. This observer also 
noted that in a series of cases with carcinoma of tlie intestine 84.5 
per cent were over forty years of age; while in a group of cases of 
hyperplastic intestinal tuberculosis 80.9 per cent were under forty 
years of age, thus emphasizing the importance of age in differentia- 
ting between tuberculosis and carcinoma of the intestine. 
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The Bureau patients studied constituted a select group, by this it 
is meant that approximately 90 per cent of all of the exservice men 
fall within the ages of twenty to forty years, and 10 per cent within 


TABLE I.— PERIOD OF OBSERVATION. 


Age. 


Number 
of cases. 

Per cent. 

Less than 

3 months . 

229 

27.0 

3 to 

5 

it 

. . . ... .177 

20.9 

6 to 11 

it 

187 

22.0 

1 to 

2 years . 

164 

19.3 

2 to 

3 

n 

50 

6.6 

3 to 

4 

it 

....... 24 

2.8 

4 to 

5 

it 

7 

0.8 

5 to 

6 

it 

5 

0.6 . 

Total 



849 

100.0 


the age groups above forty years, so that the findings relative to the 
age distribution are not of much importance and no definite deduc- 
tions can be made from the data of Table II. 


TABLE n.— AGE OF PATIENTS UNDER TREATMENT FOR INTESTINAL 

TUBERCULOSIS. 


Number 

Age. of cases. Per cent. 

21 to 25 j'ears 34 4.0 

26 to 30 “ 225 26.5 

31 to 35 “ 360 42.4 

36 to 40 “ 162 19.1 

41 to 45 “ 42 5.0 

46 to 50 “ 17 2.0 

51 to 55 “ 7 0.8 

56 to 60 “ 2 0.2 


Distribution and Character of Tuberculous Lesions of the Lungs in 
Intestinal Tuberculosis. The classification of the pulmonic disease 
according to the schema of the American Sanatorium Association in 
the group of patients studied showed that 93.95 per cent were far 
advanced, 4.39 per cent were moderately advanced, and 1.66 per 
cent were minimal. 

Table III indicates the distribution and the character of the 
tuberculous lesions of the lungs in the group of 841 cases studied. 

A review of the data in the table indicates that intestinal tuber- 
culosis is apt to coexist in cases of pulmonary tuberculosis character- 
ized by exudative or fibroexudative lesions with cavity formation. 

Interval of Time Between Diagnosis of Pulmonary Tuberculosis and 
Detection of Intestinal Complication. Functional gastrointestinal 
symptoms are prevalent and are commonly seen in pulmonary 
tuberculosis. These fimctional digestive symptoms simulate those 
due to intestinal tuberculosis so that it is frequently impossible to 
differentiate one set of symptoms from the other. It is particiffarly 
difficult to ascertain the exact time when intestinal tuberculosis has 
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its inception. Erickson/ in a study of -100 cases of intestinal disease 
complicating pulmonary tuberculosis, found that the greatest 
incidence was from the twelfth to the eighteenth month after the 
onset of the pulmonary disease. 


TABLE III.— DISTRIBUTION AND CHARACTER OF TUBERCULOUS LESIONS 
OF THE LUNGS IN PATIENTS HAVING INTESTINAL TUBERCULOSIS. 



Exudative. 

1 

Pibrotic. 

L 

1 Exudative 
and fibrotic. 

1 

j j 


1 

1 

With 

cavita- 

tion. 

_ _ 1 

With- 

out 

cavita- 

tion. 

With 

cavita- 

tion. 

, 1 

1 With- 
1 out ! 
j cayita- ! 
tion. ! 

With 

cavita- 

tion. 

With- 

out 

cavita- 
tion. j 

Total. 

Per 

cent. 

Unilateral 

1 

1 1 

6 1 

5 

18 

1 

14 

5 1 

i 

49 

5.8 

BHateral with less than 
one-third of better lung 
involved 

14 

6 

14 

24 

55 

1 

27 * 

140 

16.6 

Bilateral with more than | 
one-third of better lung 1 
involved ..... 

244 

24 

25 

9 

321 

! 

29 

652 

1 77.6 

Total cases 

259 ’ 

36 

44 

51 

390 

61 ! 

841* 

100.0 

Per cent .... 

30.8 

4.3 

5.2 

6.1 

46.4 

7.2 ^ 


100.0. 


* Six cases were reported as ha^dng no pulmonary tuberculosis; 2 cases were 
reported as undetermined. 


The data noted in Table IV constitute the opinion of Bureau 
physicians on the interval of time between the diagnosis of pul- 
monary tuberculosis and the detection of an intestinal complication. 


TABLE IV.— INTERVAL OF TIME BETWEEN THE DIAGNOSIS OF PUL- 
MONARY TUBERCULOSIS AND CLINICAL EVIDENCE. OF 
INTESTINAL TUBERCULOSIS. 


Less than 1 month . 

1 to 6 months . 

7 to 12 “ . . 

1 to 2 years 
2to 3 “ 

3 to 4 “ 

4to 5 “ 

5to 6 “ 

6to 7 “ 

7to 8 “ 

8to 9 “ 

9 to 10 “ . , 

10 to 11 “ 

11 to 12 “ . . 

16 “ . . 

Unkowm . . . . 

Total 

*' Six cases reported as having 


Number 


of cases. Per cent. 

40 4.8 

70 8.3 

58 6.9 

141 16.7 

138 16.4 

92 10.9 

66 7.8 

50 5.9 

57 6.8 

50 5.9 

25 3.0 

-29 3.4 

6 0.7 

5 0.6 

1 0.1 

15 1.8 


S43* 100.0 


no pulmonary tuberculosis. 
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Duration of Symptoms of Onset of Intestinal Tuberculosis. As was 
stated, the sj^mptoms of onset of intestinal tuberculosis are as a rule 
vague, so that in a great many instances it is difficult to definitely 
recognize the condition. A study was made of the symptoms of 
onset of the Bureau patients having intestinal tuberculosis and the 
results may be seen by referring to Table V. 

TABLE V.— DURATION OF SYMPTOMS OF ONSET OF INTESTINAL 


TUBERCULOSIS. 





Number 


Age. 



of cases. 

Per cent. 

Less than 

1 month .... 

. . . . 114 

13.4 

1 to 

6 months , , . . 

.... 304 

35.8 

7 to 

12 months 

.... 129 

15.2 

1 to 

2 

years .... 

.... 113 

13.3 

2 to 

3 

(( 

. . . . 56 

6.6 

3 to 

4 

(( 

.... 34 

4.0 

4 to 

5 

(( 

.... 15 

1.8 

6 to 

6 

it 

.... 6 

0.7 

6 to 

7 

a 

.... 13 

1.5 

7 to 

8 

it 

. ... 12 

1.4 

8 to 

9 

a 

. ... 3 

0.4 

9 to 10 

it 

. . . . 7 

0.8 

Unloiown 




.... 43 

5.1. 

Total 



.... 849 

100.0 


Symptomatology. In a great many cases there may be a history 
of previous gastrointestinal symptomatology, such as constipation 
and indigestion, not related to tuberculosis of the intestine— these 
being followed by an insidious train of symptoms due to tuberculous 
disease with the result that a definite diagnosis is not always possible, 
and, when finally made, the patient is in an advanced stage of the 
disease. 

Stewart® maintains that the earlier symptoms are usually referable 
to small-bowel lesions, the later symptoms to disease of the large 
bowel. According to this author, nervousness, slight impairment 
of appetite, and constipation beyond usual, constitute the most 
common early diagnostic symptoms of intestinal tuberculosis. 
Archibald found that constipation is a special symptom of ulceration 
of the small bowel, while diarrhea is an indication of disease of the 
large bowel. Alternating diarrhea and constipation, he thinks, 
indicate ulceration in both tracts. 

Table VI shows the relative frequency of the various symptoms of 
intestinal tuberculosis observed in the Bureau cases. 

Methods of Diagnosis. Erickson'* maintains that the frequency of 
the occurrence of intestinal tuberculosis as a complication of die 
pulmonary form is quite out of proportion to the frequency of its 
diagnosis. Stewart® holds that intestinal involvement does not 
necessarily begin with the far-advanced stage of pulmonary tuber- 
culosis. Failure to recognize this complication earlier reflects the 
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inadequacy of our present diagnostic metliods, and the necessity 
and value of the roentgenologic diagnostic technique as developed 
by Brown and Sampson.® 


TABLE VI. — SYMPTOMS OF INTESTINAL TUBERCULOSIS. 


Tenderness or colicky pain in abdomen 

Number 
of cases. 

. 581 

Per cent, 

68.4 

Loss of weight 

. 505 

59,5 

Gas formation 

. 470 

55.4 

Impairment of appetite 

. 460 

54.2 

Discomfort after meals 

. 381 

44,9 

Diarrhea 

. 334 

39.3 

Emaciation 

. 329 

38.7 

Dyspepsia 

. 306 

36.0 

Alternating constipation and diarrhea ^ 

. 265 

31.2 

Nausea 

. 261 

30.7 

Nervousness and irritability . . , . 

. 251 

29.6 

Constipation 

. 231 

27.2 

Vomiting 

. 207 

24,4 

Bleeding 

. 49 

5,8 

Mass formation 

. 34 

4.0 


Table VII indicates the several diagnostic methods used by the 
Bureau physicians in detecting intestinal tuberculosis in the group 
of 849 patients under consideration. 


TABLE VII.— DIAGNOSTIC METHOD BY WHICH INTESTINAL TUBERCULO- 
SIS WAS FIRST RECOGNIZED. 


Roentgen ray, clinical symptoms and physical 

signs 

Clinical symptoms and physical signs . 

Autopsy 107 

Roentgen ray, alone 65 

Laparotomy 

Total 849 


Number 
of cases, 

l1 

Per cent. 

. 368 

43.3 

. 306 

36.0 

. 107 

12.6 

. 65 

7,7 

3 

0.4 

. 849 

100.0 


Comparative Value of Various Diagnostic Methods. A study of 
Table VIII shows that in the examination of 587 patients for 
tuberculosis of the intestine of the total number under discussion 
the combined clinical and roentgenologic methods yielded the best 
results. The disease was definitely diagnosed by these two methods 
in 389, or 66.27 per cent of the cases. 


TABLE VIII. — COMPARATIVE VALUE OF VARIOUS DIAGNOSTIC METHODS. 


Positive both clinically and by Roentgen ray 
Positive clinically and negative by Roentgen ray 
Positive by Roentgen ray and negative clinically 
Negative both clinically and by Roentgen ray and in 

which diagnosis was made at autopsy 

Positive clinically but negative by Roentgen ray and at 

autopsy 

Positive by Roentgen ray and negative at autopsy . 


Number 
of cases. 

Per cent. 

389 

66.3 

96 

16.3 

51 

8.7 

48 

8.2 

2 

0.3 

1 

0.2 

587 

100.0 


Total . 
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Treatment. In order that treatment may be effective it is essential 
that an early diagnosis be made and that therapeutic measures be 
instituted as soon as the condition is recognized. Measures aimed 
at controlling gastrointestinal symptoms and which result in an 
improved digestion and assimilation will no doubt benefit the patient 
and increase his resistance against the progress of both the pulmon- 
ary and intestinal tuberculosis. 

In the treatment of intestinal tuberculosis rest is most essential; 
in addition a bland diet, with a minimum amount of roughage, 
and one which is readily digested and assimilated will help the 
patient in combating the tuberculous infection. 

There are a series of digestive symptoms which are most depressmg 
on the patient and which interfere with his fight against the disease. 
These require symptomatic medicinal treatment such as calcium 
chlorid— the latter having been found very helpful, particularly in 
cases with hjqjerperistalsis. It seems to act as an antispasmodic 
when administered intravenously. 

^Mien tuberculosis of the bowel is localized and can be eradicated, 
surgery is the treatment of choice. In resorting to surgery, it is 
essential that the eondition be recognized before it has had an 
opportunity to spread. 

A discussion of the treatment of intestinal tuberculosis would be 
incomplete without a reference to heliotherapy, both natural and 
artificial. Many observers have foimd that heliotherapy is a reliable 
means of controlling the sjmiptoms of this disease. Erickson’ 
states that the proof of the action of ultraviolet light in tuberculosis 
is empirical, but that it has a decided effect on the vaious forms of 
tuberculosis, possibly through stimulation of the calcium metabolism 
udth a resulting sedative action on the motor mechanism of the 
intestinal tract. He holds that on this theoretical basis the results 
of heliotherapy may be divided into two stages; a primary or pallia- 
tive one as shown by s;>Tnptomatic relief, and a secondary or curative 
stage which is evident in the Hoentgen ray pictures considerably 
later. 


TABLE IX.— METHODS OF TREATJIENT OF INTESTINAL TUBERCULOSIS. 



Number 
of cases. 

Per cent. 

Rest 

643* 

75.7 

Dietetic 

467 

55.0 

Medicinal 

381 

44.9 

Heliotherapy (artificial) . 

312 

36.8 

Calcium chlorid .... 

62 

7.3 

Heliotherapy (natural) 

55 . 

6.5 

Surgical 

13 

1.5 

Oxj’gea therapy .... 

2 

0.2 


Table IX lists the various regimens used in the Bureau hospitals 
in the treatment of intestinal tuberculosis. Some of these were in 
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combination. It is noted that rest, diet, ultraviolet radiation, 
natural heliotlierapy and medicinal therapy including calcium 
chlorid were the most common therapeutic measures used. 

Results of Treatment. Table X indicates the results following 
the treatment of 849 Bureau patients with intestinal tuberculosis. 
The statistics point to the fact that treatment is not as hopeless as 
was formerly believed and that some cases may improve and may 
even be cured. 

It was interestmg to learn that of the patients with intestinal 
tuberculosis who were cured or improved following hospitalization 
45.36 per cent showed improvement, arrest or cure of the pulmonic 
disease while 54.64 per cent of the cases showed a stationary or a 
retrogression of the pulmonic disease. 

TABLE X.— RESULTS OF TREATMENT OF INTESTINAL TUBERCULOSIS. 


Cured (complete disappearance of clinical 
s symptoms and Roentgen ray signs) . 

Improved 

Unimproved . . 

Worse 

Died 

Total • . , 


Number 
of cases. 

Per cent. 

16 

1.9 

180 

21.2 

226 

26.6 

67 

7.9 

360 

42.4 

849 

100,0 


Distribution of Intestinal Lesions. It is not always possible to 
determine the exact location of the tuberculous lesions, inasmuch, as 
the disease may be present in a number of portions of the small and 
large intestines. 

The data contained in Table XI were obtained by clinical and 
roentgenologic means and at postmortem, and show the relative 
frequency of the tuberculous lesions in the different portions of the 
small and large intestines. 


TABLE XI.— DISTRIBUTION OF LESIONS OF INTESTINAL TUBERCULOSIS 

IN 849 BUREAU PATIENTS. 


Location. 

Cecum . 

Ileum . 

Ascending colon 
Transverse colon 
Ileocecal valve 
Descending colon 
Jejunum 
Appendix 
Duodenum 
Rectum 
Sigmoid 
Peritoneum 
Large portion of intestinal 


tract 


Number 
of cases. 

Per cent. 

444 

62.3 

32S 

38.6 

271 

31.9 

170 

20.0 

126 

14,8 

96 

11.3 

70 

8.2 

G4 

7.5 

50 

5.9 

31 

3.7 

21 

2.5 

72 

8.5 

28 

3.3 
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Foci of Infection of Intestinal Tuberculosis. Ulcerative intestinal 
tuberculosis is almost always secondary to tuberculosis of tlie lung. 
The hyperplastic variety is usually a primary infection. In a small 
percentage of cases foci of infection are found in organs other than 
the lungs. These findings are shown in Table XII. It is noted that 
there were 879 foci of infection in 849 cases; that is, there was more 
than one focus of infection in certain of the cases. 

TABLE XII. — FOCI OF INFECTION OF INTESTINAL TUBERCULOSIS. 



Number 
of cases. 

Per cenf. 

Lungs 

, . , S28 

.97.5 

Bone 

... 14 

l.G 

Urogenital tract ..... 

7 

0.8 

Abdominal lymph nodes ... 

. . . 4 

0.5 

Pleura 

... 3 

0.3 

Thoracic lymph nodes , . . , 

... 1 

O.l 

Joints 

. . . 1 

0.1 

Other organs 

... 21 

2.5 

Total 

, ... 879 



Complications. The pathology of intestinal tuberculosis is 
primarily one of tubercle formation. After a coalescence of the 
tubercles there is a tendency to disintegration and multiple ulcer 
formation. Tuberculous ulcers very seldom perforate due to the 
fact that there is a tendency to new tissue formation. The end- 
results of a tuberculous ulcer may be: Stenosis of tlie bowel witli 
obstruction, or perforation followed by peritonitis. Table XIII 
indicates the frequency of these complications in 490 cases of the 
total number studied. 

« 

TABLE XIII.— COMPLICATIONS OF INTESTINAL TUBERCULOSIS SHOWING 
INCIDENCE OF ULCERATION, PERFORATION OR OBSTRUCTION. 


Number 
of cases. 

Ulceration of intestine 453 

Perforation of intestine 17 

Obstruction of intestine 20 

Total 490 ^ 


Eoentgenologic Characteristics of Intestinal Tuberculosis. Brown 
and Sampson® teach that no moderately or far-advanced case of 
pulmonary tuberculosis can be assumed to have been tlioroughly 
examined unless a Roentgen ray study of the bowel has been made. 
This is the only method which will enable one to detect tuberculous 
involvement of the alimentary tract in its incipiency or which will 
make it possible to exclude the disease at any stage. 

There are a number of roentgenologic signs frequently found in 
this disease, which may also be present in nontuberculous conditions 
of the alimentary tract, but when found in a case of pulmonary or 
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extrapulmonary tuberculosis the probabilities are that the condition 
is one of intestinal tuberculosis. 

Table XIV indicates the relative frequency of the various roent- 
genologic signs of intestinal tuberculosis encountered in the group 
of Bureau cases. 

TABLE XIV.— ROENTGENOLOGIC CHARACTERISTICS OP INTESTINAL 
TUBERCULOSIS IN A GROUP OF 849 BUREAU PATIENTS. 

Number 

of cases. Per cent. 


Filling defects in cecum and ascending colon . , . 312 36.7 

Irregularity of outline of cecum and loss of haustral 

segmentation of ascending colon 251 29.6 

Hypermotility at six hours 219 25.8 

Hypermotility at twenty-four hours 216 25.4 

Filling defects in portions of large intestine other than 

cecum and ascending colon 145 17 . 1 

Ileal stasis with delay in* filling the cecum . . .112 13.2 

Roentgen ray changes noted by enema 37 4.4 

Fixation of cecum 27 3.2 


The Clinical Laboratory as an Aid in Diagnosis. On account of the 
vague symptomatology of intestinal tuberculosis it is necessary to 
employ any’’ diagnostic methods which may assist the clinician in 
the detection of the disease. The usefulness and importance of the 
Roentgen ray laboratory in the diagnosis of intestinal tuberculosis 
has already been commented on. An attempt was also made to 
ascertain the value of the clinieal laboratory in the detection of the 
disease. Accordingly a study was made of the various laboratory 
methods used in the examination of a group of 527 Bureau patients. 
The result of the study may be seen by referring to Table XV. 

It would appear that clinical laboratory findings do not offer 
very much assistance in the detection and early diagnosis of intes- 
tinal tuberculosis. Even in those cases in which tubercle bacilli 
are found in the feces it is probable that the organisms have their 
origin in the sputum. 

TABLE XV. — CLINICAL LABORATORY DIAGNOSIS OF INTESTINAL 

TUBERCULOSIS. 


Number 
of cases. 

Tubercle bacilli in feces wdth tubercle bacilli also in sputum ... 84 

Increase of number of monocytes in blood 05 

Blood (occult) 

Blood (gross) 

Tubercle bacilli in feces w'ith no tul>ercle bacilli in sputum ... 8 

No clinical laboratory signs 204 

Total ^ 


Cause of Death. Death of cases of intestinal tuberculosis is due 
to the spread of the intestinal or pulmonic disease or to a complica- 
tion of some kind, such as peritonitis, perforation, or meningitis. 

VOL. 170, xo. 4.— .vruiL, 1930 19 
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There were 360 deaths in the series of 849 cases under considera- 
tion. The various causes of death may be noted by referring to 
Table XVI. 

TABLE XVI. — CAUSE OF DEATH. 


Number 

of cases. Per cent. 

Extension of intestinal or pulmonic tuberculous disease 314 87. 2 


Tuberculous peritonitis 13 3.6 

Intestinal obstruction 12. 3.3 

Intestinal perforation 9 2.5 

Tuberculous meningitis 2 O.C 

Hemorrhage of intestines 1 0.3 

Other causes 9 2,5 


Total deaths 3G0 100.0 

Lesions of Intestinal Tuberculosis as Seen at Autopsy. In order to 
ascertain the effect of various therapeutic measures upon the lesions 
of intestinal tuberculosis as seen at autopsy, a study was made of the 
material in a series of 236 postmortem examinations out of a total 
of 360 Bureau patients dying from intestinal tuberculosis. The 
results of this study may be noted by referring to Table XVII. 


TABLE XVII.— INTESTINAL LESIONS AS SEEN AT AUTOPSY. 



Untreated. 

Treated 
by rest 
and diet. 

Treated 
by helio- 
therapy. 

Treated 
by rest, 
diet and 
helio- 
therapy. 

Total. 

Active ulceration .... 

B 

113 

12 

8 

B 

Some active ulcers, others healed 

BB 

22 

13 

3 

WEM 

Complete healing of all ulcers . * 



1 


BB 

Regeneration of epithelia 


’ *9 

4 


13 

Flattening of ulcer walls 


5 

3 


8 

Mammillation 


8 

i 4 


12 

Fibrosis . 

4 

9 

2 

1 

16 

Total 

19 

166 

39 

12 

236 


Duration of Treatment by Rest and Diet of Cases Coming to Autopsy. 
Table XVIII indicates the various periods of treatment of patients 
with intestinal tuberculosis who died and who came to autopsy. 
It also indicates the types of lesions found after treatment by rest 
and diet. 

Duration of Treatment by Heliotherapy of Cases Coming to Autopsy. 
Table XIX indicates the duration of treatment of Bureau patients 
receiving ultraviolet radiation who died and who came to autopsy. 

The data in Table XVIII and XIX would seem to indicate that 
ultraviolet radiation, either alone or in combination with a rest and 
diet regimen, does not yield results to prove that it has specific 
healing action upon tuberculous disease of the intestines. This is 
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the view held by a number of observers, notably Smithies/ who 
maintains that he is not yet ready to subscribe to the opinion that 
heliotherapy has any curative influence whatever on the lesions of 
intestinal tuberculosis. In his experience the study of the pathologic 
specimens showed such a great variation in the character of bowel 
lesions and the efforts at resistance that it was difficult for him 
to prove and to believe that healing actually resulted from helio- 
therapy. Brown and Sampson® hold that inasmuch as a few cases of 
intestinal tuberculosis recover without any treatment whatever, 
judgment of the true value of ultraviolet radiation and natural 
heliotherapy is difficult to make. 


TABLE XVIII. — DURATION OE TREATMENT OF CASES COMING TO 
AUTOPSY WHO HAD BEEN TREATED BY REST AND DIET. 



Active 

ulcera- 

tion. 

Some 

active 

ulcers, 

others 

healed. 

Regener- 
ation of 
epithelia. 

Flatten- 
ing of 
ulcer 
walls. 

Mammil- 

lation. 

Fibrosis. 

Total. 

Loss than 1 month 

35 

7 

3 


3 

3 

51 

1 to 3 months 

38 

' 9 

3 


2 

3 

55 

4 to 6 “ i 

23 

4 

! 2 


1 2 

' 2 

33 

7 to 12 

11 

3 

3 

1 

2 

2 

22 

1 to 2 years 

10 1 

3 

1 


1 

1 

16 

Over 5 “ ^ 

1 i 



J 

•• 1 



1 

Total . 

lis 

26 

12 

1 

10 ' 

11 

178 


It is, tlierefore, reasonable to infer that heliotherapy has a bene- 
ficial effect upon tuberculous disease of the intestines, whether or 
not it may result in a cure of the disease is questionable. 

TABLE XIX.— DURATION OF TREATMENT OF CASES COMING TO AUTOPSY 
WHO HAD BEEN TREATED BY HELIOTHERAPY. 



Active 

ulcera- 

tion. 

Some 

active 

ulcers, 

others 

healed. 

1 Com- 
! plete 
healing 
of all 
ulcers. 

Regen- 
eration 
of cpith- 
elia. 

Flatten- 
ing of 
ulcer 
walls. 

1 

Mam- j 
milla- 1 
tion. ! 

Fibrosis. 

Total. 

Less than 1 month 

1 

I 2 

! ^ 






2 

1 to 3 months 

s 



2 

2 

2 : 


16 

4 to 6 
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Summary and Conclusions. 1. On account of the vague clinical 
symptoms and signs of intestinal tuberculosis it is difficult to ascer- 
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tain definitely tlie exact incidence of the disease as a complication of 
pulmonary tuberculosis. However, in a series of 200 autopsies 
of Bureau patients dying from pulmonary tuberculosis, it was 
found that 60.5 per cent showed evidence of a coexisting intestinal 
tuberculosis. 

2. Of a series of 849 Bureau beneficiaries hospitalized for intes- 
tinal tuberculosis, it was found that the largest number were under 
obser^'ation for various periods up to one year; the next largest 
number were under observation from one to two years. 

3. Of the Bureau patients with intestinal tuberculosis, 93.95 
per cent had pulmonary tuberculosis which was classified as far 
advanced according to the schema of the American Sanatorium 
Association. Furthermore, 82.4 per cent of the group had tuber- 
culous lesions with cavitation, while 77.6 per cent had bilateral 
lesions with more than one-third of the better lung involved. The 
majority of the patients had either exudative lesions or a combina- 
tion of exudative and fibrotic lesions. 

4. The period of time between the diagnosis of pulmonary tuber- 
culosis and the detection of the intestinal complication varied con- 
siderably— the largest group showed evidence of intestinal tuberculo- 
sis from one to three years after the diagnosis of pulmonary tuber- 
culosis was made. 

5. The symptoms of onset of intestinal tuberculosis are vague, 
so that in many instances it is difficult to diagnose the condition. In 
the series studied it was found that the largest group gave evidence 
of intestinal tuberculosis from one to six months before a definite 
diagnosis was made; the next largest group had s 3 ^mptoms of this 
condition from seven to twelve months before it was definitely 
detected. In a number of cases the symptoms of onset existed from 
one to ten j^ears before a definite diagnosis was made. 

6. The most frequent symptoms were: Tenderness or colicky 
pain in abdomen, loss of weight, gas formation, impairment of 
appetite, discomfort after meals, diarrhea, emaciation, dyspepsia, 
alternating constipation and diarrhea, nausea, nervousness and 
irritability. 

7. The diagnosis of intestinal tuberculosis was definitely made 
in 43.3 per cent bj^ both clinical and Roentgen raj'’ methods; in 
36 per cent a diagnosis was made clinically; in 7.7 per cent by a 
roentgenologic examination ; and in 12.6 per cent a diagnosis was not 
made either clinically or bj’^ Roentgen ray but the disease was found 
at autops 3 ^ In attempting to ascertain the superiority of the vari- 
ous diagnostic metliods it was found that the largest number of 
cases of intestinal tuberculosis was positively diagnosed by both 
clinical and Roentgen ray means. 

8. The most frequent therapeutic regimens used in the Bureau 
cases in the treatment of intestinal tuberculosis were: Rest, diet, 
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heliotherapy, both natural and artificial, and medicinal therapy 

including calcium chlorid. ^ i ^ 

9. Of the total iimnber of 849 patients with intestinal tuber- 

culosis approximately 21 per cent were improved and approxi- 
mately 2 per cent were cured/ following hospitalization; the rest of 
the patients were unimproved or were in a condition of retrogression; 
42.4 per cent of the patients died. It is thus seen that treatment 
is not altogether hopeless, as is commonly believed. Some cases 
may improve and may even be cured following various therapeutic 
procedures. 

10. The most frequent sites of the lesions of alimentary tuber- 
culosis, in the order named, were: Cecum, ileum, ascending colon, 
transverse colon, ileocecal valve, descending colon, jejunum, appen- 
dix, duodenum, rectum and sigmoid. There was involvement of the 
peritoneum in 8.5 per cent; and 3.3 per cent showed the presence 
of tuberculous lesions throughout a large portion of the intestinal 
tract. 

11. While the majority of cases of intestinal tuberculosis are 
almost always secondary to pulmonic disease, in a small percentage 
of cases foci of infection are found in organs other than the lungs. 
The most frequent foci of infection of the cases studied were in the: 
Lungs, bone, urogenital tract, abdominal lymph nodes and pleura. 

12. More than half of the cases of intestinal tuberculosis had some 
complication, such as ulceration, perforation, or obstruction. The 
most common complication was ulceration of the bowel. 

13. The most frequent Roentgen ray signs characteristic of 
intestinal tuberculosis in the order named, were: Filling defects in 
cecum and ascending colon, irregularity of outline of cecum and loss 
of haustral segmentation of ascending colon, hypermotility at six 
hours, hypermotility at twenty-four hours, filling defects in portions 
of the large intestine other than in the cecum or ascending colon, 
ileal stasis with delaj^ in filling the cecum, Roentgen ray changes 
noted by enema and fixation of cecum. 

14. In reviewing the clinical laboratory findings in the group of 
cases under consideration, it was found that these do not offer very 
much assistance in the detection and the early diagnosis of intestinal 
tuberculosis. Even in those cases in which tubercle bacilli are found 
in the feces it is probable tliat the organisms have their origin in the 
sputum. 

15. Death of cases of intestinal tuberculosis is due to a spread of 
the tuberculous infection, or to a complication of some kind, such as 
peritonitis or meningitis. In the majority of the Bureau cases the 
cause of death was an extension of the intestinal or the pulmonic 
disease. 

16. Of a series of 236 cases treated by various regimens, who came 
to autopsy, the majority received routine sanatorium treatment; a 
small number of the cases received ultraviolet radiation either alone 
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or in combination with rest and diet. After treatment by the vari- 
ous methods it was found that most of the cases showed the presence 
of active ulcers at autopsy. A small number showed ulcers which 
were both active and healed. 

A review of the statistical data would lead one to state that ultra- 
violet radiation, either alone or in combination with rest and a 
dietetic regimen, had a beneficial effect upon intestinal tuberculosis; 
but it is questionable whether or not it may lead to a cure. 

Note, — It is desired to acknowledge the encouragement of the Medical Director 
of the U. S. Veterans’ Bureau in this study, and of the medical officers in the field who 
were kind enough to furnish the data which form the basis of this paper. It is also 
desired to acknowledge the assistance rendered by Miss Anne Bambery, Statistical 
Assistant in the Research Subdivision. 
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A CASE OF CONGENITAL HEMOLYTIC JAUNDICE WITH AN 
UNUSUALLY HIGH PERCENTAGE OF RETICULOCYTES. 

By Jaaies M. Baty, M.D., 

HEMATOLOGIST, MEDICAL DIVISION, CHILDREN’S HOSPITAL, BOSTON, 

(From the Department of Pediatrics, Harvard Medical School and the Infant’s and 
Children’s Hospitals, Boston, Massachusetts.) 


An increase in the reticulocytes in the peripheral blood as a featm'e 
of clironic congenital and acquired hemolytic jaundice was recog- 
nized originally by Cbauffard' in 1907. Meulengracht^ in his excel- 
lent monograph “Der clxronische hereditare hamob’^tische Icterus 
reported reticulocyte counts of 20 to 30 per cent, and many authors 
(Ivrumbhaar,- Lucas,® Piney,'^ Tileston,® and others) have given 
similar figures in each type, the higher percentages tending to occur 
in the acquired form and dining periods of exacerbation of the 
icterus. Unusually high percentages of immature erythrocytes .have 
not been reported as occurring during the course of either acquired 




Drawing from blood smear stained with brilliant cres5d blue and Wright’s stain 
Reticular material is present in the majority of the cells. 
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or congenital chronic hemolytic jaundice, although Reynolds® 
obtained counts of 95 per cent iii a case of the acquired type in a 
young adult. Thus we wish to record a case of congenital hemolytic 
jaundice in which the blood at different times showed extremely 
high reticulocyte counts. 


Case Report. A white male child, aged three years, was referred to this 
hospital on May 26, 1926, because of jaundice since birth. There was no 
history of jaundice having occurred in other members of the family. _ The 
father, mother and one sibling were Imng and well. One child had died at 
the age of eleven months of pneumonia. The patient had had slight 
jaundice constantly, with exacerbations associated vdth acute infections. 
During the two years previous to entry he had been given hospital care in a 
neighboring city on three occasions because of jaundice and weakness, 
closely following the onset of an acute upper respiratorj'- infection charac- 
terized by coryza, slight cough, irritability and fever. _ Each time he 
showed nonobstructive jaundich of a severe degree, slight generalized 
b'^mph-node enlargement, an enlarged spleen and secondary anemia. The 
anemia had been very severe and transfusion of blood had been given on 
two occasions, followed each time by distinct improvement in the patient’s 
general condition. The jaundice had gradually diminished as the acute 
infections subsided. 

AVhen the patient was first seen in tliis Clinic there was intense icterus of 
the slcin and sclerse. The liver and spleen were both verj'' large, the former 
extended 5 and the latter 7 cm. below the costal margin. The spleen was 
firm and not tender. There was slight generalized enlargement of the lyrriph 
nodes and the tonsils were big and cryptic. Other physical findings were 
essentially normal. The red blood cells numbered 1,200,000 per c.mm. 
with 30 per cent hemoglobin. When stained with brilliant cresyl blue, 92 
per cent of the erythrocytes were found to contain reticular material and 
occasional cells with nuclei and nuclear bodies were seen. There was a 


moderate leukocytosis and the platelets appeared normal. The urine gave 
positive reactions for bile and urobiUn. Two fragility tests were inter- 
preted as normal, but a third showed very definite decrease in resistance of 
the erythroc 3 des to hypotonic saline solutions. Fragility test, May 27, 
1926; hemolysis began in 0.44 per cent saline solution, complete in 0.20 per 
cent. May 2S: hemolysis began in 0.42 per cent, complete in 0.20 per cent, 
June 10: hemolj^sis began in 0.68 per cent complete in 0.52 per cent. 

The diagnosis of congenital hemoljdic jaundice was, therefore, established 
and two weeks after entry the spleen was removed. The weight was 1 90 gm. 
The capsule was thickened and covered vdth fibrous adhesions over the 
lower medial surface. The organ was firm in consistencj’’; the cut surface 
homogeneous and deep red. Microscopic examination revealed a diffuse 
increase in fibrous tissue in the capsule and trabeculm and to an even greater 
degree iii the walls of the venules. The sinuses were for the most part 
empty . There were scattered small groups of myeloc 3 ’^tes and nucleated 
er 3 d}hroc 3 ^tes. The corpuscles were numerous; man 3 ’' were large with active 
germmal centers while others were small and inactive. Diagnosis; splen- 
omegaly with fibrosis and hemopoietic acti\ity. 

1 he patient made an uneventful postoperative recover 3 ’’ with gradual 
general imp^o^ ement and w’^as discharged home two months later a sub- 
ictenc tint persisting in the skin and scleras. Following splenectomy, the 
er.vthrocjTes and hemoglobin rose to 4,500,600 and 70 per cent respectively 
and the reticulocytes reniamed about 90 per cent. Two fragility tests on 
the red blood cells were normal, hemolysis beginning in 0.40 per cent saline 
.solution and complete in 0.30 per cent. The results of tlic.se tests, however, 
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may have been altered liy the large number of reticulocytes present since 
these immature cells are considered to be more resistant to hj’’potonic saline 
solutions than the adult forms. 

During the next twenty months he seemed much better. However, 
slight jaundice persisted and mild exacerbations occurred on several occa- 
sions following acute upper respiratory infections. He was readmitted to 
the Hospital in April, 1928, ten days after the onset of such an infection 
and remained seven weeks. During this time the infected tonsils were 
removed in an effort to lessen the frequency of the recurring “colds." 
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Solid line, reticulocytes; broken, line, erythrocytes. Showing the peris tent eleva- 
tion of reticulocytes during the two periods of observation. 

While in the hospital he showed persistent jaundice of a varjdng degree. 
The er3^throcytes remained about 3,000,000 per c.mm. and the hemoglobin 
between 30 and 50 per cent. The leukocj’^te counts were practically normal 
vdtli occasional moderate rises. There was a normal to increased number 
of blood platelets at each examination. The bleeding and clotting times 
were normal. Fragilit}^ tests on the red blood cells were normal. On two 
occasions, hemolysis began in 0.52 per cent saline solution and was coim 
plete in 0.30 per cent, while normal controls showed hemolysis froni 0.50 
to 0.36 per cent saline. Urobilin was frequently present in the urine^ in 
excessive amounts. The reticulocj^tes at the time of this second admission 
were 15 per cent. There was a rapid unexplained rise to 70 per cent on 
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the ninth day in the Hospital and they remained between 30 and 65 per 
cent until the patient was discharged (chart). 

Comment and Summary. The striking feature of this case of 
congenital hemolytie jaundice is the unusually high percentage of 
reticulocytes present over a long period of observation. The 
reports in the literature indicate that the number of immature cells 
occurring during the com’se of congenital or acquired hemolytic 
jaundice rapidly returns to normal folloAving splenectomy. Two 
years after removal of the spleen the blood of this patient showed 
reticulocyte counts of 30 to 70 per cent. Although improved, 
he had not been cured by the operation, and the persistent increase 
in the percentage of immature red blood cells may be interpreted, 
together with the persistence of jaundice and anemia and the 
occurrence of hemolytic crises, as additional indication of continued 
activity of the disease process. 
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A CASE OF ACQUIRED HEMOLYTIC JAUNDICE WITH UNUSUAL 
FEATURES AND IMPROVED BY SPLENECTOMY. 

By George P. Reynolds, M.D., 

.TUNIOU VISITING PHYSICIAN, FOUKTH MEDICAL SERVICE, BOSTON CITY HOSPITAL; 
FORMERLY’ ASSISTANT IN MEDICINE, MASSACHUSETTS GENERAL HOSPITAL, 
ASSISTANT IN MEDICINE, HARVARD MEDICAL SCHOOL. 

BOSTON, MASS. 


(From the Medical Servdee of the Massachusetts General Hospital and the 
Department of Medicine of the Harvard Medical School.) 

The following case is recorded on account of certain unusual 
features in the clinical picture and laboratory findings, and because 
of the striking improvement after splenectomy. The patient had 
an exceedingly large number of reticulocytes in the peripheral blood, 
only a slight alteration in the fragility of his red blood cells to 
h\'|5otonic salt solution, and was very deeply jaundiced. 

Case Report. E. M. (No. 27G495). A single, American, market clerk, 
.aged twenty-one years, was admitted to the IMassachusetts General Hospitai 
on jNIay 24, 1920, complaining of weakness and jaundice. He had been well 
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until seventeen months before admission, when he was seized with a severe 
cough, accompanied by headache, general malaise, slight cliiUs and a mild 
degree of fever. He went to bed and at the end of a week he noticed that 
his skin and sclerse had become yellow and that his urine was of a dark 
amber and his stools of a dark yellow color. There was no appreciable 
change in his condition after he had been in bed three weeks, and, although 
the jaundice and weakness had persisted, he returned to work. 

From that time until his admission to the hospital, sixteen months later 
he was never free from jaundice, but he observed that its intensity varied 
greatly from time to time. When the icterus was more marked he was 
d 3 'spneic on slight exertion and too weak to work, while at other periods 
there was only slight jaundice, and he was able to carry on his regular 
activities in spite of becoming easily fatigued. Throughout these months he 
continued to pass dark-colored urine, while his stools always appeared to 
him normal in color. Two months prior to admission he became more 
deeply icteric than ever before and so weak that he was forced’ to return 
to bed, where he remained until he was brought to the hospital. His appe- 
tite had been excellent despite the jaundice, but he lost nearly 25 pounds 
of weight during his illness. 

The patient’s past history was entirely negative. He had lived in New 
Hampshire all his life and had never had any illnesses except measles and 
mumps. Both of his parents, three brothers and two sisters were living 
and well, and there was no family history of jaundice, anemia or other 
familial disease. 

Physical Examination. Physical examination showed a weU-developed 
and moderatelj'’ nourished young man whose skin and sclera3 were extremely 
icteric. The temperature, pulse and respirations were normal. The 
mucous membranes were extremely pale. The eyes, ears, teeth, nose, 
throat, l 3 nnph nodes, th 3 Toid and lungs presented no abnormalities. The 
heart was shghtly enlarged to the left, and a loud blowing systolic murmur 
was heard at the mitral area. The abdomen was rather prominent, and 
the liver was easity palpable 4 cm. below the costal margin, while the 
spleen could be felt at about the same level in the abdomen. Both of these 
organs were thought to be smooth, firm and slightly tender on' palpation. 
There was no evidence of fluid in the abdominal cavity, no edema of the 
extremities and the tendon reflexes were normal. 

The Blood. On admission the red blood ceU count was 1,500,000 per 
c.mm. and the hemoglobin was 40 per cent. The red blood cells were 
characteristic of a marked secondary anemia, with evidence of an extra- 
ordinar 3 ’' degree of regeneration. There was a great variation in the size 
of the cells, with a moderate degree of achromia and a slight variation in 
shape. Almost every ceU was polychromatophilic, some staining much 
more deeply than others. Two or 3 nucleated red blood cells were seen in 
each oil immersion field of the microscope. A specimen stained with 
brilliant cresyl blue showed reticular material in 95 per cent of the red 
blood cells. 

The total white blood cell and differential count were essentiaUy normal, 
and the blood platelets appeared to be slightly decreased. 

In a test of the fragility of the red blood ceUs there was partial hemolysis 
in 0.4 per cent aqueous solution of sodium chlorid and complete heraob’^sis 
in 0.32 per cent solution, and identical results were obtained in a control 
of normal blood. 

The icteric index of the patient’s serum was 100, and a qualitative van 
den Bergh gave a negative direct and a strongly positive indirect test. 

Blood coagulation time, bleeding time, blood Wassermann, blood calcium 
and phosphorus were normal and there was no autoagglutination of the red 
blood cells. 
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Other 'Examinations. The basal metabolic rate was +25 per cent. 
Several stools were examined and all were of normal consistency, dark 
brown in color and showed no evidence of blood either microscopically or 
by the guaiac test. The urine was dark amber in color at aU examinations 
and acid in reaction. Its specific gravity varied from 1.014 to 1.022.^ No 
albumin, sugar or bile was detected by the routine tests, and the sediment 
was consistently negative. No Bence-Jones protein was found and only 
a trace of urobilin. The high color was thought to be due to the presence 
of urates. Gastric analysis and roentgenologic examination of the long 
bones showed no variation from the normal, and Roentgen rays of the gall 
bladder region showed no evidence of cholelithiasis. 


wJljivje: 
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Fig, 1, — Synopsis of Blood studies. 

Clinical Cotirsc. During the first two weeks of the patient’s stay in 

hospital the intensity of the icterus was observed to vary considerably 
from time to time, and there was a corresponding variation in the number 
of reticulocytes found in the blood stream, but there was othervdse rio 
notable change in his condition. Two and a half weeks after admission 
he was gn^en a transfusion of 500 cc. of whole blood and splenectomy was 
performed by Dr. Beth Vincent. At operation the liver appeared essen- 
tially normal, although somewhat enlarged and slightly congested. The 
gall bladder was full and distended, but not acutely inflamed. The spleen 
was about four times the normal size, soft, dark red in color and its external 
surface presented two areas of depression, which were thought to indicate 
old infarctions. There were a few adhesions to the diaphragm, but the 
spleen was removed without difficulty. The pathologic department made 
the diagnosis of “splenic hyperplasia.” The patient had a normal and 
brief postopeiative convalescence, and was discharged from the hospital 
two weeks after operation, 
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The chart on page 551 shows, in graphic form, the striking decrease 
in icterus and in the reticulocytes, with a corresponding rise in the concen- 
tration of the hemoglobin and red blood cells. 

The patient returned to work three months after splenectomy and has 
been at work daily since then. He rapidlj’’ regained weight and strength, 
and, although labors tor}" tests have- continued to show a slight degree of 
icterus, he has been clinically free of sj^mptoms for three years.* 

The fragilit}’^ of the red blood cells, which was normal at the time of 
his admission to the hospital, has been tested several times since splenec- 
tomy and the results have been variable. At certain examinations their 
fragility to hypotonic salt solution has been normal and at others slightly 
increased. At no time have his red blood cells been definitely abnormally 
fragile. 

Discussion. This case presents certain features that are not 
tjqjical of aequired hemolytic jaimdice. The marked degree of 
icterus, the extremely large number of immature red blood cells in 
the peripheral blood, and the essentially normal fragility of these 
corpuscles are all findings that are not noted in the textbook descrip- 
tions of the disease. It is known that acquired hemolytic jaundice 
is more apt to be atypical than the congenital or familial type, and 
there are, perhaps, reasons for the appearance of the unusual features 
that this patient presented. 

This case was obviously one of unusual severity, even allowing 
for the fact that the acquired form of hemolytic jaundice is com- 
monly more severe than the congenital tyqje. It seems reasonable 
to assume that the intense icterus was dependent upon an unusual 
degree of blood destruction. The extraordinary number of reticulo- 
cytes in the blood stream may be regarded as evidence of a maximal 
response on the part of the bone marrow to compensate for the 
marked degree of blood destruction. 

The fragility of the red blood cells in hemolytic jaundice is clas- 
sically increased. Indeed, many authorities regard this as the 
fundamental pathologic basis of the disease. It is, therefore, difii- 
cult to account for the essentially normal fragility of this patient’s 
red blood cells. Some investigators believe that immature red blood 
cells, at least in certain disorders of the blood, are more resistant 
to hemolysis by hypotonic sodium chlorid solution than are the adult 
cells, while others hold that this is not the case. New experimental 
studies concerning this matter are desirable. If, however, the first 
view is correct, it is conceivable that the large number of reticulo- 
cytes found in this case have obscured the fact that the mature red 
blood cells were abnormally fragile. 

* The last blood examination ■\vas made on July 16, 1929, and is not recorded 
in the accompanying chart. At that time the hemoglobin -was 85 per cent; the 
red blood cell count, 5,400,000 per c.mm. The red blood cells were normal in 
appearance and the total white blood cell and differential counts were normal. A 
specimen stained with brilliant cresyl blue showed 0.9 per cent reticulocytes. In a 
test of the fragility of the red blood cells there was partial hemolysis in 0.4 per cent 
aqueous solution of sodium chlorid and complete hemolysis in 0.25 per cent solution. 
The icterie index of the serum was 5. 
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Finallj^ it is of interest to note that removal of the patient’s 
spleen has apparently resulted in a clinical cure, whereas, in another 
case of hemolytic jaundice with an unusually high percentage of 
reticulocytes the same procedure has been of but temporary and far 
less definite benefit. 

Summary. A young man, entering the hospital after seventeen 
months of continuous jaundice, presented a marked icterus and a 
considerable degree of secondary anemia with unusually active 
blood regeneration. A diagnosis of acquired hemolytic jaundice 
was made and splenectomy was performed with striking improve- 
ment in the icterus, the anemia and the patient’s general condition. 
Three years after operation the patient appears to be clinically well. 



REVIEWS. 


The Essentials of Histology. By Sir Edward Sharpey 
Schafer, F.R.S., Professor of Physiology in the University of 
Edinburgh. Tv^elfth edition. Pp. 628; 758 illustrations. Phila- 
delphia: Lea & Febiger, 1929. Price, §5.00. 

From its first publication, this work has been a standard among 
the textbooks in its field. The present edition has been com- 
pletely revised and numerous new illustrations have been added 
in the form of photographs. 

The book has been vu-itten for the use of students and like the 
prevdous editions, it will be one of the best guides to histology that 
is anjT\Lere available. 

Each chapter of histology has been completely covered, giving 
the students complete information about the structure of tissues 
and organs and the development of them. It is sufficiently ele- 
mentary to be used by students yet complete enough for the use of 
advanced workers as a key to the interpretation of larger works. 

G. R. 


The Normal and Pathological Physiology of Bone: Its Prob- 
lems. By R. Leriche and A. Policard. Pp. 236; 33 illus- 
trations. St. Louis: The C. V. Mosby Company, 1928. Price, 
85.00. 


In a terse but frequently involved manner Leriche and Policard 
present much data, a few facts, many opinions and a wealth of 
hjqiothesis concerning the physiology and pathology of bone. This 
treatise, while stimulating, leaves one with a feeling of regret that 
the procedures of their experiments are not given in sufficient detail 
to permit the reader to draw his own conclusions. It is one thing 
to speak with authority from incontrovertible proof and another to 
so speak vdthout the presentation of proof for statements made. ^ 
The monograph warrants a careful and unbiased study, as it is 
controversial; it has been well received and most favorably reviewed. 
In all likelihood this work will supply the stimulus for intensive 
investigations by other workers. 

The illustrations, w'hile chiefly diagrammatic, are good; the 
footnote comments of the translators are pertinent. G. W. 
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The Layman Looks at Doctors. By S. W. and J. T. Pierce. 
Pp. 251. New York: Harcourt, Brace & Co. Price, $2.00. 

It is a great pity such a book as this was ever published. It will 
not hurt the medical profession but I think that it is capable of doing 
much harm to the reading public. The book is little clse^ than the 
popularizing of Freudian psychoanalysis, and the description of the 
lady’s difficulties, though very incomplete from a clinical point of 
view, nevertheless gives one the impression that she is a cyclothymic 
individual and that she is suffering from a_ depression with smcidal 
impulses. That this depression had to run its course and that it was 
fortunate for pyschoanalysis that she tried it at the end instead of at 
the beginning of her illness, is of course evident. The description- of 
her experiences at the various sanitaria does not ring true, but 
reminds one very strongly of the stories that psychotics are inclined 
to tell of their experiences during an attack, even to the poidt of 
giving all the credit for their recovery to the hospital, or the doctor, 
or the particular form of treatment which they were undergoing 
when it took place. 

As is well Imown, there is no method of treatment yet discovered 
that changes the periodicity of manic depressive episodes, or that 
materially shortens the attacks. The best that any of us has been 
able to do is to modify these attacks through building up the insight 
of the patients so as to avoid unnecessary mental and physical 
strain, and as far as possible insuring the greatest possible physical 
and mental normality by daily activities. It is only those who have 
gained insight who do not identify their symptoms and the fact that 
they do not get well immediately with the treatment they are re- 
ceiving during the attack; and likewise it is only those who have 
gained insight who. do not credit some coincidental circumstance 
with their recovery. The patient retails experiences in sanitaria, 
presumably for mental diseases, run by the old-time custodial type 
of psychiatrist who is fortunately becoming rare, or in the so-called 
Nursing Homes run by faddists or general practitioners. If the 
lady had hysteria she was out of place in either tj’pe described; if 
she had a mental disease, as I believe she had (if her account is 
genuine), then she was in the right place to begin with, though 
unfortunately under the least skilled and poorest type of psychiatrist 
available. Nevertheless, I believe if she had remained in the &st 
hospital that she would have recovered there at approximately the 
same date that she did under the psychoanalyst. 

The book is dangerous and liable to do harm because, as &st 
explained, psychoanalysis should not get the credit. This method 
may be of some benefit, but only in qualified hands and only when 
applied to a very restricted type of case. I have had an occasional 
psychasthenic who was said to have been benefited by tliis treatment; 
on the other hand, it has been my sad experience to see many cases 
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which have been distinctly liarmed by it. So, to have a book go 
forth which recommends, apparently from the unprejudiced point of 
view of a layman, psychoanalysis as a universal panacea, I believe 
to be a great pity. 

It is unfortunate that the word psychoanalyst has come to mean 
Freudian analysis ; for of course the constructive and synthetic means 
of reeducation or any other rational treatment of mental disorders 
must be based upon the analysis of the mental and emotional make- 
up of each patient, as well as the environmental elements and prob- 
lems which are in his life. In many cases a profound and exhaustive 
anaij'sis is not necessary; but in many others the crux of an indi- 
vidual’s difficulty is much more subtle, much less easily recognized, 
perhaps, by him, and then the research must necessarily be a more 
thorough affair. It is quite true that a rational analysis as a basis 
of reeducation is not only desirable but necessary. However, 
tracing a claustrophobia to infantile impressions received during 
parturition, as is done in this book, is a typical absurdity of the 
Freudian School and one that a reasonably good neurologist or any- 
one with the slightest familiarity with embryology could not make. 
The truth is that the Freudians are for the most part plainly mal- 
adapted individuals and thoroughly uncontrolled thinkers. A. R. 


The ISIedical Museum. Based on a New System of Visual 
Teaching. By S. H. Daukes, O.B.E., M.D., D.P.H., 

AND H. Pp. 172; 44 illustrations. London: The Wellcome 
Foundation, Ltd. 

This book is not merely a theoretical contribution to the improve- 
ment of museums in general and medical museums in particular, 
but a description of practical achievement. 

The author is precise, clear and has obviously devoted much 
study, skill and care to a subject on which this book stamps him 
as an expert. Having in the first chapter discussed the functions 
of a medical museum and made a plea for reform and for a wider 
outlook, Dr. Daukes proceeds in subsequent chapters to describe 
and discuss the details of the new system of visual teaching on which 
the ideal medical museum is based. 

This is followed by appendices dealing with the application and 
development of the system, with tjpes of buildings, walls, screens, 
cases, labels, illustrations and technical details of preserving and 
mounting specimens. In conclusion there is a valuable and com- 
plete bibliography of technical museum publications, and 45 whole- 
page illustrations of screens, sections and specimens which are most 
helpful as providing practical evidence of the soundness and prac- 
ticability of this new system of visual teaching. W-. F. 
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The Nutrition of Healthy and Sick Infants and Children. 
By E. Nobel, Prof. C. Pirquet and P. Wagner. Translated 
by Benjamin M. Gasul, B.S., M.D. Second revised edition. 
Pp. 243; 78 illustrations. Pliiladelpliia; F. A. Davis Company, 
1929. Price, S3.50. 

This translation brings the ingenious nutritional system of the 
recently deceased von Pirquet to the attention of the English speak- 
ing physician. Couched in excellent English idiom, clear and brief 
in explanation, it renders understandable this system so noted for 
its complicated, symbolic terminology. 

The first part of the book considers the theoretical aspects of 
nutrition, the properties of the food elements and the nutritional 
requirements of children as computed by the “nem” system. 

The second part is devoted to the practical aspects of the same 
subject, both for normal and for sick children. The diarrheal dis- 
orders are very simply classified as acute mild, acute severe, clironic 
mild and chronic severe. There is a very excellent discussion of 
the subject of food tolerance and a presentation of its principles by 
charts. This is a subject highly stressed by the authors, but very 
briefly dismissed in almost all American books on infant feeding. 
Nutritional management is outlined in infectious, nervous and 
metabolic diseases such as nephritis, pertussis, enuresis and diabetes. 

Finally, there are about 38 pages of recipes, formulas and diets 
which the reviewer feels are in themselves sufficient reward for his 
reading. J. S. 


Coronary Thrombosis ; Its Various Clinical Features (Medi- 
cine Monograph XVI). By Samuel A. Levine, M.D. Pp. 
178; 85 illustrations. Baltimore: The Williams & Wilkins 
Company, 1929. Price, S3.00. 

It is only in recent years that it has been possible to separate the 
coronary thrombosis syndrome during the life of the patient from 
that of angina pectoris. Though energetically studied and written 
upon, the subject has not hitherto been comprehensively treated. It 
is an appropriate service, therefore, for the Medical Monograph 
Series to fill the gap and the task has been well done by Dr. Levine, 
himself an important contributor to the field, A conventional form 
of treatment is followed (General considerations, etiology, symptoms 
diagnosis, prognosis, treatment and so forth). Pathologic con- 
siderations— a term apparently confused with morbid anatomy- 
arc curiously placed' between treatment and the large section devoted 
to case reports. Every up-to-date internist should familiarize 
himself with the contents of this book. E. 
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Gastric and Duodenal Ulcer. By Arthur F. Hurst, M.A., 
M.D. (OxoN.), F.R.C.P., and Matthew J. Stewart, M.B. 

(Glasgow), F.R.C.P. Pp. 544; 159 illustrations. New York: 

Oxford University Press, American Branch, 1929. Price, S20.00. 

The authors have covered their subject in a most thorough, 
scientific and painstaking manner. Peptic ulcer is discussed from 
every standpoint, including anatomy, physiology, symptomatology 
and pathologic. A great number of statistical tables aid the reader 
in forming accurate and helpful conclusions, concerning indications 
for operation, the results of the various types of surgical procedures 
employed and the ultimate results both in mortality and morbidity. 
Many excellent illustrations enliance the value of the text. The 
line drawings of the radiograms are a distinct help to the beginner 
as well as the more experienced clinician. There is a surprisingly 
small page space taken up by poor and ill-chosen reproductions of 
old cuts. The colored plates are very good and captioned helpfully. 
The reader has here some five hundred pages of reference, statistics 
and bibliography'- that are extremely helpful to him as a teacher, 
diagnostician and surgeon. E. E. 


CoaiMON Infections of the Female Urethra and Cervix. By 
Frank Kidd, M.A., M.Ch. (Cantab,), F.R.C.S. (Eng.) and A. 
Malcolm Simpson, B.A., M.B., D.P.H. (Cantab.) Second 
edition. Pp. 197; 14 illustrations. New York: Oxford Uni- 
versity Press, American Branch, 1929. 

This excellent manual of gonorrhea in women was reviewed five 
years ago upon the appearance of the first edition. The present 
edition consists in the adding of a chapter on advances in technique, 
among which may be mentioned urethral dilatation and painting, 
the use of acriflavin in glycerin, suction, diathermy and amputation 
of the cervix. Vulvovaginitis in children is now treated by a paste 
of Bulgarian milk and castor sugar. P. W. 


The Nervous System. By E. E. Hewer, D.Sc. (Bond.), and 

G. M. Sandes, M.B., B.S. (Bond), M.R.C.S., B.R.C.P. Pp. 104; 

55 illustrations. St. Bouis: The C. V. Mosby Company, 1929. 

Price, 86.50. 

Medical students will be grateful for this volume. Clarity and 
brevity rule throughout and this treatment of a very complex sub- 
ject has been achieved through the inclusion of many aptly chosen 
diagrams distributed throughout the text. The minute structure 
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and function of the component parts of the nervous system are given 
together but gross anatomy has been omitted. 

Among other chapters included in Part are the neuron theory, 
changes following section of nerves; connections of the cerebellum, 
cranial nerves and basal ganglia; spinal fluid and autonomic system. 
Part II discusses sensory, motor, visual and cochlear pathways; 
cerebral cortex, reflex action, levels of integration and mechanism 
of coordinated muscular movement, together with other topics. 
Generally, pathology is not considered except hemi- and complete 
section of the cord, aphasia and nystagmus; but entire chapters are 
given to “results of interference” at many different levels. There is 
a comprehensive bibliography and a good index. N. Y. 


The Nervous Child. By Hector Charles Cameron, M.A., 
M.D. (Cantab.), F.R.C.P. (Lond.). Fourth edition. Pp. 249; 
8 illustrations. London: Oxford University Press, American 
Branch, 1929. 

An endorsement by the Bureau of Education of the Department 
of the Interior, Washington, D. C., together with the numerous and 
rapidly appearing editions and reprintings, speak emphatically of 
the usefulness of this little volume. 

Designed primarily for mothers, on the care of preschool children, 
its actual realm extends well beyond that period, and may with 
profit be read by physicians, nurses and teachers. 

Chapters range all the way from “Toys, Books and Amusements,” 
to "The Underlying Disturbances of Metabolism in the Nervous 
Child.” To really appreciate its merits— its many helpful and 
unusual suggestions— one must read the book. N. Y. 
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NEW BOOKS. 

Chemislryfor Nurses* By Irene Koechig, A.M. Pp. 304; 7 illustration.? 
Philadelphia: Lea & Febiger, 1930. Price, S2.75. 

Research and Medical Progress and Ollier Addresses. By J. Shelton 
Horslet, M.D. Pp. 208; 6 illustrations. St. Louis; The C V- 
Mosby Company, 1929. Price, S2.00. 

The addresses have to do largely Mth factors that make for medical 
progress and improvement in medicine, and do not deal ^A^th technical 
details of surgical procedures. 

Die Medizin der Gegenxvart in Selbstdarsiellungen.* Pn. 219 T.,ein 7 ip- 
Fehx Memer, 1929. Price, 8..50 hik. i ^ • -'-eipzig. 

* Rcviewf! of (ides followed by .an .n.olcrisk will appear in a later number. 
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Disease and the Man* By George Draper, M.D. Pp. 270; 52 illustra- 
tions. New York: The Macmillan Company, 1930. Price, .S4.50. 
Tuhercxdosis in Pnblic School Children. Bj'’ Eugene L. Opie, M.D. and 
collaborators. Pp. 636; 43 illustrations. Reprinted from The American 
Review, Vol. 20, No. 4, October, 1929. 

Surgery at the Neiu York Hospital One Hundred Years Ago. By Eugene H. 
Pool and Frank J. McGowan. Pp. 188; 24 illustrations. New 
York: Paul B. Hoeber, Inc., 1929. 

The Medical Clinics of North America, Vol. 13, No. 4 (Philadelphia Number) 
Januar 3 '’, 1930. Pp. 301; 13 illustrations. Philadelphia: W. B. 
Saunders Company. 

Bibliotheca Osleriana.* A Catalogue of Books illustrating The History of 
Medicine and Science collected, arranged, and annotated by Sir William 
O sLER, Bt. Pp. 785. Oxford: At the Clarendon Press, 1929. 
Roentgenographic Technique.* By Darmon Artelle Rhinehart, A.M., 
M.D. Pp. 388; 159 illustrations. Philadelphia: Lea & Febiger, 1930. 
Price, S5.50. 

Nursing in Emergencies.* By Jacob K. Berman, A.B., M.D., F.A.C.S- 
Pp. 160; 109 illustrations. St. Louis: The C. Y. Mosbj’’ Company, 
1929. Price, 82.00. 

A Text-book on Orthopedic Surgery.* Bj’- Willis C. Campbell, M.D., 
F.A.C.S. Pp. 705; 507 illustrations. Philadelphia: W. B. Saunders 
Company, 1930. Price, $8.50. 

Surgery of the Lung and Pleura.* Bj'' H. Morriston Daaues, M.A., 
M.D., M.Ch., (Cantab.) F.R.C.S. (Eng.). Pp. 355; 104 illustrations. 
London: Oxford University Press, 1930. 

The Diagnosis of Health.* By William R. P. Emerson, A.B., M.D. 
Pp. 272; 51 illustrations. New York: D. Appleton & Co., 1930. 
Price, $3.00. 

Treatment in General Practice.* Bj'' Harry Beckman, M.D. Pp. 899. 

Philadelphia: W. B. Saunders Companj’^, 1930. Price, $10.00. 

The Mechanism of the Larynx.* Bj^ Y. E. Negus, M.S. (Lond.), F.R.C.S. 
(Eng.). Pp. 528; 160 illustrations. St. Louis: The C. V. Mosbj' 
Company, 1929. Price, $13.50. 

NEW EDITIONS. 

Symptoms of Visceral Disease. By Francis Marion Pottenger, A.M., 
M.D., LL.D., F.A.C.P. Pp. 426; 87 illustrations and 10 color plates. 
Fourth edition. St. Louis: The C. Y. Mosbj' Companj', 1930. Price, 
$7.50. 

Essentials of Medical Electricity. By Elkin P. Cumberbatch, M.A., B.M. 
(OxoN.), D.M.R.E. (Camb.), M.R.C.P. Pp. 443; 127 illustrations. 
Sixth edition. St. Louis: The C. V. Mosbj' Companj', 1929. Price, 
$4.25. 

Getting Well and Staying Well. Bj' John Potts, M.D. Pp. 221. Secoi^ 

• edition. St. Louis: The C. V. Mosby Companj', 1930. Price, $2.00. 

■ Bergey’s Manual of Determinative Bacteriology.* By David H. Bergby. 
Pp. 589. Third edition. Baltimore: The Williams & Wilkins Com- 
pany, 1930. Price, $6.00. 

The Dietary of Health and Disease.* Bj' Gertrude I. Thomas.^ 

3 illustrations. Second edition. Philadelphia: Lea & Febiger, lOoU, 
Price, $2.50. 

* Reviews of titles followed by an asterisk will appear in a later numljcr. 
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Tuberculosis of Insidious Onset and of Acute Onset: Necessity of 
Different Diagnostic Criteria. — Tuberculosis still holds the first rank as 
the cause of death during the most productive period of life, from fifteen 
to forty-five years of age, writes Pottenger (J. Am. Med. Assn., 1928, 
93, 1801). For this reason the disease is of extreme importance to the 
medical man. It is a well-known dictum that the earlier the diagnosis 
is made the greater is the likelihood of the patient’s recovering. F or this 
reason it is of primary importance to recognize the signs of its early 
appearance. There are two types of onset — the acute and the insidious. 
The symptom complex of the latter development is familiar to most 
every one, whereas the more acute and abrupt onset of the disease is 
not recognized in manj'^ cases. The nature of tuberculous infection 
depends very largely upon the basis of the allergic response of the 
indiiddual to the tubercle protein. Revievdng this particular phase of 
chronic tuberculosis, the author states that tuberculosis differs from 
most of the acute infectious diseases in that there remains after infection 
viable organisms in the body likely to cause a series of future reinocula- 
tions under certain circumstances. There is not produced a lasting 
immunity for this reason, and the disease develops because of a succes- 
sion of reinfections with bacilli and bacillary protein. If the number of 
organisms is limited, the onset would be insidious. If, on the contrary, 
a large number of bacilli stimulate the immunologic reactions of the 
patient, there will be marked allergic phenomena. A toxic syndrome, 
with rapid pulse, increased temperature, malaise, loss of appetite and 
imor digestion, with cough, spasticity of the muscles of the shoulder 
girdle, lagging and bacilli in the sputum takes place. As far as the toxic 
group of symptoms is concerned, the condition cannot be differentiated 
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from any other acute infection, but the cough and expectoration should 
direct attention to the lungs. Repeated examinations of the sputum 
are therefore indicated. Bacilli will often be found in large numbers. 
This acute onset is very frequently followed by a period of quiescence 
during which the toxic symptoms may entirely disappear or may reap- 
pear again after a period of time. The patient is presumed to have an 
acute respiratory tract infection. It is to avoid the possibility of making 
such a mistake that numerous sputum examinations should be made, 
particularly if the patient gives a history of haAung had repeated colds. 


SURGERY 


UNDER THE CHARGE OF 

T. TURNER THOMAS, M.D., 

PHILADELPHIA, PA. 


Bronchogenic Contamination in Embolic Abscess of the Lungs.— 
Allen, Adams and Hjdina {Arch. Surg., 1929, 19, 1262) say that 
attention was called to the facts that abscess develops much more 
readily from embolic than from intrabroncliial inoculation of the lung 
and that the lung appears to be in general much more resistant to 
necrosis and suppuration than are the other tissues'. Experimental 
test was made of the hypothesis. The greater vitality of the lung in 
pyogenie infections is due mainly to a greater blood supply and the 
elimination of the pulmonary circulation as by embolism reduces tlie 
blood supply and tissue vitality to that common level. It was con- 
cluded that the hypothesis is essentially correct. This principle was 
applied to explain the pathogenesis of certain suppurative diseases of 
the lungs, viz. : postoperative abscess of the lung, especially followng 
sterile operations; postpneumonic abscess of the lung, especially follow- 
ing sterile operations; postpneumonic abscess of the lung and empyema 
and relapses in suppurative diseases of the lung in general. Hemorrhagic 
infarct may have a similar origin. 


Fifteen Years Devoted to the Use of Radium in Neoplastic Diseases. 
— Quigley {Urol, and Cutan. Rev., 1929, 33, 800) says that radium has 
established a definite place in modern medicine. Its field of usefulness 
is constantly increasing, not only by extensions in the fields in which it 
has been established, but also in new fields, such as the treatment of 
exophthalmic goiter and tubercular glands. Wliile the bulk of the 
radium work is ■«dth cancer, radium also has a very ■wide field of useful- 
ness in benign conditions. Local and accessible cancer should be 
treated by choice with radium. Cases involving considerable bulk 
should be treated by means of a combination of preoperative radiatiop 
■with radium, surgical operation and postoperative radiation. Certain 
clinical facts concerning cancer growing in certain body locations are 
fundamental, and these facts must be taken into consideration if we are 
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to use radiation to the best advantage. J udgment in estimating radium 
dosage is a thing that can be learned only by long experience. ^ The 
author knows of no way for physicians or students to acquire skill in the 
use of radium except by working with someone already skilled in its use. 


Surgical Aspects of Undulant Fever.— Supsu and Bowers (Am. J. 
S^irg., 1929, 7, 597) state that undulant fever has rapidly become a 
most important public health problem. Over 1000 cases have been 
discovered in this country in the last few years. Undulant fever 
possesses important surgical aspects, chiefly because of the ease vdth 
which it may be confused with appendicitis and cholecystitis in certain 
cases. In view of the predilection of the organism for the genital tract 
it bears an etiologic relationship to certain cases of abortion, tubo- 
ovarian abscess, seminal vesiculitis, prostatitis, epididymitis and 
orchitis. The joint manifestations of tlie disease make it a diagnostic 
problem for the orthopedic surgeon. Contrary to the frequently 
expressed belief tliat undulant fever is difficult to recognize clinically, 
the clinical manifestations of the disease were sufficiently characteristic 
to enable physicians to make an initial diagnosis of undulant fever in 
over one-third of the cases reported here. The relationsliip between 
the consumption of raw milk from cattle infected with the organism of 
contagious abortion (Brucella abortus) and the occurrence of undulant 
fever in human beings has been established. 


The Effects of Hypertonic Dextrose Solution Upon Experimental 
Diffuse Peritonitis.— Bucbinder, Heilman and Foster (Surg., Gynec. 
and Obst., 1929, 49, 7S8) claim that rapidity of absorption in the largest 
measure governs the prognosis of aeute, diffuse peritonitis. Fibrin 
is the most important factor in controlling the rate of absorption. 
Fibrin is diminished or absent in the more virulent cases because of 
dilution of the exudate. The streptococcus is most commonly identi- 
fied with this abundant exudate and the accompanying virulent course 
of the disease. The addition to sueh an inflammatory exudate of a 
transudate produced by the intraperitoneal injection of hypertonic 
dextrose solution produces a more rapid spread of the infection and 
insures lethal outcome. It seems probable tliat an abundance of thin 
exudate serves to prevent ileus by mechanical isolation of intestinal 
loops. The results of this experimental study do not agree with the 
published reports of the similar treatment of peritonitis in man. 


Tuberculosis of Colon Simulating Cancer.— Bargen, Copeland and 
Rankin (Ann. Surg., 1930, 91, 79) say that tuberculous lesions of the 
colon, as a primary disease, have been reported. When they oeeur 
their common site is the ileocecal region. Tuberculosis of tibie sigmoid 
colon is one of the rare forms of tuberculosis of the colon. The absence 
or scantiness of the bleeding in the presence of a large obstructive lesion 
argues against tlie presence of malignant conditions. Ranldn and 
Yeomans previously have noted the similarity of the roentgenographic 
defects produced by tuberculous and malignant lesions. The absence 
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of tuberculous lesions elsewhere than in the sigmoid colon is noteworthy. 
Pincoffs and Boggs noted that in tuberculosis of intraabdominal origin, 
masses of tuberculous nodules will occur in various places and that 
there is more matting of viscera than with tuberculosis of distant 
origin. The absence of lesions in the rectum and in the rectosigmoid 
portion of the colon, as noted by proctoscopic examination, argues 
against the presence of an ulcerative type of lesion and further, the 
absence of deformity or of any defect of the colon elsewhere is evidence 
against the presence of tuberculosis of the proximal portion of the colon 
and in favor of the disease being of the hyperplastic type. 


Evaluation of Cardiac and Circulatory Stimulants for Surgical 
Patients. — Phelps {Ann. Snrg., 1930, 91, 24) states that epinephrin in- 
creases the cardiac output for a brief period (less than seven minutes) 
with a tendency in many instances to return to a point below the original 
output. Caffein actually diminishes the cardiac output. Camphor- 
in-oil depresses the cardiac musculature and dilates the coronary vessels. 
Ephedrin stimulates the aecelerator mechanism — large doses depress 
the heart muscle and cause a fall in blood pressure. Pituitrin constricts 
the vessels hr general, but dilates the heart to a very high degr’ee, 
immediately after its administration. Strychrrirr has no toiric effect on 
the heart. The use of insulin in shock is harmful. Digitalis, in ade- 
quate dosage, is a cardiac tonic and a general vasoconstrictor, the 
action of Avhich is dependable, pronounced and sustained. 


The Serology of Syphilis.— Kahn {Urol, and Cidan. Rev„ 1930, 341, 1) 
rroted that five requirements for optimum precipitation are observed 
in syphilis; optimum concentration of antigenic lipoids in the antigen, 
proper physical state of antigen suspensiorr, correct quarrtitative rela- 
tion between serum and antigerr suspension, shaking — as a, probable aid 
in hastening collision between the interacting particles while total 
dilution of a suspension-serum mixture should be a minimum. The 
Sach school believes that seruin reactions in syphilis fall under immunity 
reactions. The Landsteiner school believes that there is not sufficient 
experimental evidence for this view. This brings us to the practical 
application of serum reactions in sypliilis. A positive reaction in a 
case for diagnosis is generally accepted to mean active syphilis and to 
indicate therapy. The significance of a positive reaction after inten- 
sive therapj'-, however, is still a matter of opinion among different 
workers. Some, especially Wile, have for a long time contended that a 
positive serologic reaction may be an expression of immunity in syphilis 
to the same degree that a positive Widal reaction may be an e.xpression 
of immunity in typhoid. Thus there is difference of opinion today as 
to the significance of positive serologic reaction in relation to syphilis 
therapy. Further experimental evidence is necessary before the im- 
munological character of these reactions will be fully established. In 
addition, it is hoped that the laboratory will develop some biologic 
criteria for cure in syphilis. 
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The Use of Levulose With and Without Insulin in the Control of 
Severe Diabetic Acidosis. — On the basis of carefully controlled investi- 
gations, PucsKO {Munclien. med. Wclinschr., 1929, 76, 1755) recom- 
mends the intravenous injection of levulose in doses up to 10 gm. in 
50 per cent solution combined with the administration of 20 units of 
insulin intravenously or from 20 to 40 units subcutaneously, for the 
effective control of ketosis in refractory cases of severe diabetes. In 
contrast to the very rapid effects of a similar combination of dextrose 
intravenously and insulin, the levulose insulin combination acts rather 
slowly, but its action seems to increase with repeated administrations. 
For immediate control, therefore, an initial administration of the 
glucose-insulin combination may be advisable, but thereafter the com- 
bination with levulose proves effective. After the control of ketosis 
has been well established, the oral administration of levulose combined 
with injection of insulin in the customarj’’ doses maintains control in a 
most satisfactory manner and has the advantage over glucose that the 
treatment can be carried out satisfactorily on ambulatory patients. 

The Treatment of Influenza with Para-benzoyl-para-amino-benzoyl- 
amino naphthol 3 to 6 sodium sulphonate (S.U.P., 36). — During the 
influenza epidemic of the present year every alternate case in which the 
disease had not existed over forty-eight hours was treated b}’^ Pearce 
{Brit. Med. J., 1929, 663) with intramuscularly administered S.TJ.P., 36. 
The initial dose was 0.5 c.cm. (representing 0.005 gm.) as a rule, occasion- 
ally 0.75 c.cm. If the patient did not recover, a second dose of 0.75 cc. 
was given on the fourth day following the initial dose. Half the injected 
patients also received 2 to 5 grains of calomel. A comparison of the 
average duration of pyrexia, headache, muscular pain, the number of 
days in bed and the number of days loss of work was distinctly in the 
favor of the patients treated with S.U.P. 36. The earlier the.injection, 
the greater the benefit derived, according to the author’s claim. 


Sanocrysin Treatment of Pulmonary Tuberculosis.— According to 
Clarke {Brit, il/cd. J., 1929, p. 576) it is safe to start the sanocrysin 
treatment of pulmonary tuberculosis with a dose of 0.25 gm. This 
amount is gradually increased at weekly intervals to 0.75 gm. or to 
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1 gm. in lieaAner patients. These larger doses are repeated four or five 
times at ten-day or fortnightly intervals. Some patients do not tolerate 
even small doses, and the treatment has to be abandoned. Diarrhea, 
vomiting, dermatitis, stomatitis, neuritis, albuminuria, febrile reac- 
tions and loss of weight are the complications observed. Cachexia, 
intestinal tuberculosis and disease of the kidneys are contraindications. 
The most beneficial response was observed in the fibroid type of phthi- 
sis — 55 per cent of the patients were discharged without tubercle bacilli.. 
In the exudative type of phthisis, with the exception of the early cases; 
sanocrysin is less beneficial. The beneficial effect manifests itself in the 
disappearance of the tubercle bacilli from the sputum. The heavy 
cottony shadows of the Roentgen raj’^ picture may be replaced by well- 
defined markings. Contraction of the lung may also develop. The 
moist crepitation may clear up, being replaced by diminished breath 
sounds. If the disease is entirely unilateral, collapse therapy is prefer- 
able and sanocrysin should not be applied. If, in addition to the 
widespread involvement of one side, there is some involvement of the 
better lung, combined sanocrysin and collapse therapy is indicated. 
Sanocrysin is not a cure for tuberculosis of the lungs, but it is a valuable 
aid to treatment if used vfith caution and discrimination. 


Experimental Studies on Analgesics.— Directing attention to the 
unsatisfactory basis of our present evaluation of analgesic drugs (Haff- 
NER (Deiifsch. med. Wchnschr., 1929, 18, 731), discusses a method of 
accurately determining the analgetic dose of a variety of drugs on mice 
or rats. Employing this method he finds that the following substances 
are wdthout analgetic action after systemic administration of the 
largest possible doses; thebain, apomorphin, scopolamin, coniin, 
veratrin, aconitin, emetin, yohlmbin, camphor, cardizaol and coramin. 
No definite analgetic action is produced by caffein, quinin, salicylic 
acid, aspirin, antipirin, tropacocain, sodium bromide and a few others. 
Mescalin, cocain and many of its substitutes produce a mild analgesia. 
Those agents which are effective analgesics comprise opium and its 
preparations, morphin, codein, dionin, papaverin, narcotin, heroin and 
analogous derivatives of codein or morphin; as well as atophanyl, 
phenacetin and particularly pyramidon. Comparative studies show 
that heroin is the most potent preparation for producing analgesia, 
being tvnce as active as morphin and only slightly less active than the 
new preparations, dilaudid and eucodal. Codein has one-third the 
activity of pantopon or of opium and the relationship between the 
activity of codein and pyramidon is approximately 1 to 3. Combina- 
tions of these several preparations in general show no synergism but 
merely demonstrate additive effects. On the other hand pyramidon 
combined with codein or other of the analgetic opium alkaloids producp 
marked potentiation. Thus one-eighth of the analgetic dose of codein 
plus one-half the corresponding dose of pyramidon produces complete 
analgesia. The same effect is obtained from one-third dose of codem 
plus one-fomth that of pyramidon. This combination, ydth or Avithout 
the addition of narcotin, gives analgesia essentially equivalent to that 
produced by morphin, and is free from the undesirable effects of the 
latter alkaloid. An effective combination for man is a mixture oi 
25 mg. each of codein and narcotin with 200 mg. of pyramidon. It is 
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interesting to note that the various anesthetic and hypnotic prepara- 
tions, including ether, chloroform, the alcohols and the derivatives of 
diethylbarbitm-ic acid, and so forth, as well as magiiesium sulphate, are 
virtually without analgesic action except in quantities which produce 
marked narcosis. 


Exceptional Injuries to the Circulation by Insulin.— After reviewing 
many reported instances of circulatory disturbance caused by ins^in, 
Reinv’’Ein (Deutsch. med. Wclinschr., 1929, 55, 951), reports in detail on 
two patients in whom the administration of insulin precipitated extreme 
degrees of congestive heart failure with all of its associated symptoms, 
including intense dyspnea, orthopnea and the development of general 
anasarca. In both the dyspnea was mistaken for the premonitory signs 
of diabetic coma and increasing doses of insulin were administered with 
the result that the cardiac failure was further aggravated. Both patients 
were relieved by the complete withdray^al of insulin, the introduction 
of virtual starvation, the restriction of fluid intake and the administra- 
tion of strophanthin, digitalis and other circulatory stimulants. In one 
the diabetes was subsequently found to be very mild and controllable 
by diet alone. In the other it was marked and, after restoration of 
cardiac efficiency, small doses of insulin were necessary. So long, 
however, as the dose was kept small, no further difficulty with the 
circulation was encountered. The author points out that the experi- 
ences in these two patients further establish the necessity of proceeding 
cautiously with the administration of insulin in diabetic patients who 
manifest evidences of organic disease of the heart or circulation. 
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Vaccination of Children Against Typhoid and Paratyphoid. — Hesse 
(Arch, de vied, des enf., 1929, 32, 729) points out that nowadays the 
occurrence of typhoid and paratyphoid is limited principally to women 
and children.^ He attempts to explain this by the fact that in military 
ser'iuce vaccination against these diseases is compulsory. From a 
review of the literature and his personal experience he feels that it is 
absolutely necessary to vaccinate by subcutaneous innoculation all 
children older than three years of age who live in an emdronment 
where the clanger of contagion is ^eat. Antidiphtheritic vaccination 
may be performed at the same time. With the typhoid and para- 
typhoid vaccination, protection is afforded for a period of only two 
years, after which rcvaccination may be done by subcutaneous injection 
oi b\ taking the vaccine of Lumiere or Besredka. The contraindica- 
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tvons to this procedure are tuberculosis or a weakened general condition 
and it should not be done in children with an acute infectious disease 
or in those having symptoms of cardiac or renal insufficiency or liver 
disorders. 


The Pineal Form of Pubertas Precox.— Berb linger (Dcutsch. vied. 
Wchvschr., 1929, 55, 1956) describes several forms of precocious puberty. 
The first type in which either hyperplasia of the suprarenal cortex or 
hypernephroma is found is more frequent in girls. The second is the 
genital form which is found in both sexes. In this type there exists 
other tumors or hypertrophy of the generative glands. The third type 
is the pineal form. Nearly all the cases so far reported were in boys. 
It was found that the pathologic changes occurring in this form of 
precocious puberty differ widely. Some cases were observed in which 
the pineal body itself was not affected but in which a tumor was found 
in the third ventricle. It is assumed that the pineal body and the 
nerve centers in this region are closely interrelated, but he also assumes 
that there are probably two forms of cerebral precocious puberty which 
he gi’oups as the pineal type and the diencephalic type. The author 
further points out that in adult men with glioma of the pineal body 
hypertrophy of the testes has been observed. From this it would seem 
that the pineal body exerts an influence on the sex organs even after 
the age of puberty. 


Chest Roentgenograms of Nontuberculous Children Suspected of 
Having Tuberculosis.— Wolff and Stone (./. Am. Med. Assn., 1930, 
94, 458) found that the average number of previous diseases per case 
varied only from 2.2 to 2.6 for the various groups, with the whole series 
at 2.3. The average number of symptoms presented by each group 
varied between 1 .4 and 1 .8 per case. The average age of the whole series 
was eight years, tlie youngest patient being two years of age and the 
eldest fifteen years. It is of special interest that the group without 
increased markings in the upper lobes are a higher incidence of past 
respiratory diseases, especially bronchitis, measles and pneumonia, than 
in the group with increased markings. In one group with an incidence 
of previous diseases of 1.7 per child, with an average age of 3.5 years, 
showed in comparison with the clinic group a higher percentage of 
multiple axial vessels at the hili, a slightly higher percentage of multiple 
axial vessels up to 2 mm. in diameter in the upper left part of tlie chest, 
in vessels of 3 mm. in either lung field and a somewhat lower percentage 
of localized increase in the lung markings. There was no increase in 
the number showing positive d’Espine’s sign, vertebral dullness, para- 
vertebral dullness and dullness of the manubrium in the cases present- 
ing multiple axial vessels at the hili. The definite impression gained 
by a survey of the entire study is that there are no marked variations 
in any of the groups. In roentgenograms of the chest in the children 
without acute illness and with negative tuberculin reactions may show 
single or multiple, large or small axial vessels in the hili, multiple axial 
vessels up to 2 or 3 mm. in diameter in the lung tissue, localized increased 
lung markings, localized plural thickenings or none of these shadows. 
From this it is apparent that a diagnosis of tuberculosis of the medi- 
astinal glands or of lung tissue cannot be based on the findings of the 
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roentgenograms. In this study no calcifications, glandular tumors^ or 
localized pulmonary infilti'ations were found and no definite correlation 
was found to exist between positive roentgenogram findings and the 
clinical history. 

The EfEect of Large Amounts of Milk Sugar on the Stools and Nutri- 
tion of Infants. — Barenberg and Abramson {Arch. Pediat., 1930, 47, 1) 
made a study over a period of more than a year, including both 
summer and winter months, in order to determine the effects of large 
quantities of milk sugar on the frequency’' and the character of the stools 
of infants. They desire to determine whether milk supr acted as an 
intestinal irritant and whether it had a laxative effect in infants Avhen 
fed even in very high concentrations. The first part of their investiga- 
tion which was conducted during the summer months showed that 
ingestion of even 12 to 15 per cent by weight of milk sugar did not 
bring about loose stools. The second part of the investigation was 
conducted from January to June. Comparison made with a control 
group of infants showed that the diarrhea which followed in some was 
due primarily to the milk sugar, but was secondary to a nutritional 
disturbance in which infection played the chief part. Sugar was not 
found in the urine or in the stools either in conditions of health or of 
disease in spite of the fact that the babies received approximately 15 
to 17 gm. of milk sugar per kilogram of body weight. Repeated micro- 
scopic examinations of the stools showed that a Gram-negative type 
of flora predominated at all times and that few Gram-positive, acido- 
philic organisms were noted. The infants receiving large amounts of 
milk sugar responded with a better rate of growth than did the control 
group. Milk sugar is a safe carbohydrate for the modification of cows’ 
milk and does not have a laxative effect in infants when used even in 
high concentration. 


The Relative Digestibility of Unsweetened Evaporated Milk, Boiled 
Milk and Raw Milk by Trypsin in Vitre.—WALLEN-LAWRENCE and 
Kocii {Am.. J. Di^. Child., 1930, 39, IS) observed that raw milk when 
pasteurized, boiled or evaporated undergoes changes which make it 
more readily digested by trypsin in vitro than raw milk. The changes 
are proportionally greater in boiled and evaporated milk than in 
pasteurized milk. The increase in trypsin digestibility appeared to be 
a function of a temperature to which the milk is heated and the length 
of time for which it is heated. The increase in trypsin digestibility is 
not correlated with the changes in the buffer system of milk incidental 
to heating nor is it correlated with any changes in the casein of the milk. 
The change in trypsin digestibility is due to some heat-labile constituent 
of the whey. It is thought that this inhibitory substance will be found 
in the albumin portion of the whey and calcium and phosphate are 
probably not involved. It has been assumed that the tryptic inhibitnnt 
reacts with trypsin to inactivate it, and on this assumption therapeutical 
curves have been calculated which show a marked resemblance to the 
curves obtained by actual experiment . The authors feel that no practi- 
cal significance can be attached to these results until the effect of pepsin 
digestion as a precursor to tryptic digestion has been studied. 
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Industrial Dermatoses: Their Causation, Recognition, Prevention, 
Treatment.— Sibyl Overton (Brit. J. Derm, and SypJi., 1929, 41, 255) 
stresses the recent prominence of sidn affections among industrial 
disabilities in England. In 1927 more certificates of disability were 
issued for dermatoses than for any other compensatable condition. 
Important among the causes of serious cutaneous disabilities are 
clirome, pitch, tar and alkalies. The latter have held first place as 
causative factors for the past tliree years. Other important causes 
have been degreasing agents such as turpentine and petrol; sugar and 
dough are also responsible for an increasing ninnber of cases. Import- 
ant secondary factors are: (1) hlinute particles of filings in machine 
shops mixed with oil and causing microscopic injuries; (2) infection; (3) 
absence of cleanliness of person and clothing in the sebaceously active 
male adolescent. Second attacks of dermatitis are common, while 
factors of sensitization develop as in ordinary cases of dermatitis. An 
inquiry into certain dyeing and polishing industries has determined that 
the methods of removal of dyes and chemicals from the hands have been 
the inciting cause of the ensuing dermatitis. Prevention is necessarily 
linked closely with causation. 'TElemove the Cause” does not sum up 
all preventive measures for dermal irritants must be handled. The 
problem is to handle them with safety. The author stresses three main 
preventive procedures: (1) Emollients before and after work, provid- 
ing both protection and a means of later easy removal of the irritant; 
(2) complete removal of the irritants by harmless methods several times 
each working period; (3) frequent inspection by experienced observers 
to enforce early treatment of minor m juries and burns, scrupulous clean- 
liness of hands and overalls and removal from irritants with prompt 
treatment for early cases. Under the same title, Dyson (ibid., p. 264) 
emphasizes certain common characteristics in the recognition of 
industrial dermatoses, that is, the occurrence of the infiammation first at 
the exposed site and the occurrence of a refractory period of sensitization 
after the subsidence of the acute infiammation recognized by a vaso- 
motor disturbance and significant of the possibility of an eai’ly relapse. 
A liability to relapse reflects a general sensitization comparable to an 
“anaphylactic state.” The general sensitization from prolonged or 
repeated attacks causes the patient to react to the external irritant on 
any portion of the skin. Seborrhea and secondary pyogenic infections 
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appear to favor tlie appearance of the sensitization phenomena. Pre- 
disposition to a trade dermatitis is similar to those of ordinary eczema, 
that is, hyperidrosis and ichthyosis. The author found a high blood 
sugar present in cases with intense pruritus, but an mflammatory or 
discharging surface was accompanied by a slight decrease in blood sugar. 
Treatment of sensitization cases was effected by the intramuscular 
injection of the patients’ whole blood. The prognosis depends on the 
duration and the number of previous attacks. With a local or general 
sensitization the prognosis is less favorable and a relapse becomes 
almost certain. Treatment in the main means protection from irritants, 
including soap and water, protection from weather and sudden changes 
in temperature. Lotions seem to work best in the hyperidrotic patient, 
while an ointment is indicated for the ichthyotic. Roentgen ray and 
silver nitrate have proved additional aids in the sensitization cases. 
Preventive measures should include: (1) Examination before engage- 
ment of the employee; (2) periodic medical examinations during employ- 
ment; (3) the avoidance of the indiscriminate use of emollients as a 
prophylactic measm’e, inasmuch as the hyperidrotic workman will be 
unnecessarily harmed. 
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Prognostic Value of Histologic Findings in Cervical Cancer. — Much 
work has been done in recent years in an effort to correlate the histo- 
logie findings in cases of cer\ncal cancer with the prognosis, and in 
most instances the investigators seem to be of the opinion that the 
microscopic picture is of great value. In other words, when the removed 
specimen shows a histolo^c picture representative of a high degree of 
malignancy, tlie prognosis is relatively poor and vice versa. A dis- 
senting opinion has been presented by Thibaudeau and Burke (.7. 
Cancer Research, 1929, 13, 260), which is based upon tlie results obtained 
by radiation Hierapy in cancer of the cer\nx. In their work they used 
the classification of Broders, namely : Group 1 : Tumors in which 75 
to 50 per cent of the cells show differentiation with 25 to 50 per cent 
of undifferentiated cells. Group 2: Tumors in which 50 to 25 per 
cent of the cells show differentiation with 50 to 75 per cent of undiffer- 
entiated cells. Group 3: Tumors in which 25 per cent or less of the 
cells show differentiation with 75 to 100 per cent of undifferentiated 
cells. In their scries they found that the histologic grouping and 
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malignancy indices are of limited value in the prognosis in cases of 
epithelioma of the cervix. As evidence of this they state that in a 
series of 28 cases of epithelioma of the cervix in winch no recurrence 
was noted for five or more years following irradiation 25 per cent of 
the cases belonged to Group 3, 50 per cent to Group 2 and 25 per cent 
to Group 1. 


Vaginal Administration of Follicular Hormone. — In a preliminary 
note on their experimental work Powers, ^^arley and Morrell 
{Endocrinology, 1929, 13 395) state that they prepared the estrus- 
inducing hormone of the ovary in the foi’m of a gelatin pessary for 
vaginal administration. The check of the gelatin pessaries by injection 
of a watery emulsion of them into Avhite rats showed that no loss in 
potency occurred in their preparation. They ha^m been able to induce 
the estrus cycle in spayed albino rats by the vaginal administration of 
the hormone. The ratio between the pessary dose and the subcutane- 
ous dose is probably about 3 to 1. Menstruation has been induced in 
spayed monkeys by the vaginal administration of these pessaries, using 
as loAv as 150 units. This Avork Avould seem to sIioaa’; that satisfactory 
absorption occurs from the A’^agina so that this method of administra- 
tion ma}'^ be used as a more pleasant manner of administration than the 
usual and sometimes painful method of subcutaneous injection. 


Irradiation of Cancer of the Cervix. — A revicAv of the literature 
rcA'^eals a regrettable dh^ersity of opinion on the radiologie management 
of cancer of the uterine cervix states Laavrence (Radiology, 1929, 12, 
429) as he pleads for a standardization in the methods of treatment. 
He belieA^es that it can be theoretically demonstrated and upheld by 
recorded results that the gamma rays of radium and Roentgen rays 
are equally important in the radiotherapeutie management of carci- 
noma of the cerAux and that no one is justified in usmg one to the 
exclusion of the other. In early cases radium is of ehief importance, 
but all of these cases Avould be safer if external radiation Avere added 
shortly after radium treatment. In borderline cases radium and Roent- 
gen ray are of equal importance. Either may precede, but the other 
should folloAV AAuthin a Aveek or ten days as a supplement. In adA^anced 
cases the Roentgen ray is of far gi’eater importance than radium and 
should alAA'ays be giA^en first. Its aetion, hoAvever, should be supple- 
mented by guarded doses of radium from Avithin as there are no con- 
traindications to such supplementary treatment. Although indiAudual 
A'^ariations in technique are to be expected, the author belicA’^es that the 
profession should be able to agi’ee upon the principles underlying the 
management of each of the three degi-ees of this disease. 

Nasal Administration of Sexual Hormones. — Pratt and Smaltzer 
(Endocrinology, 1929, 13, 320), of the Henry Ford Hospital, are quite 
enthusiastic about the nasal-spray method of administering hormones 
of the OA'ary and pituitary gland, since by tliis method the patient 
controls the administration and is not obliged to Ausit the doctor for 
hypodermic injections. They found that AAdien the hormone has been 
sprayed into the nose, all of the material appears to be absorbed and 
there has been no sign nor symptom of local irritation. The method 
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of administration is so simple that the patients have no difficulty in 
managing it at home. While there has been no complaint following the 
use of the plain hormone, some patients prefer a specially^ scented 
preparation. When coryza or other local abnormality contraindicates 
the application to the nasal mucosa, the vaginal mucosa maj'^ be used. 
Frequently repeated doses can be administered by the patient approxi- 
mating normal conditions in a way that cannot easily be accomplished 
by hypodermic injections, so that this method increases the field of 
usefulness of the hormones. They have applied the method to the use 
of ovarian hormone, pituitrin, pitresin and pitocin and find that it is 
efficient, easy and safe. 
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Pronounced Short-sightedness and the Interruption of Pregnancy. — 

Birch-Hirschfeld {Zischr.f. Aiigcnh., 1929, 68, 127) reports 3 cases in 
which myopic women suffered reduction in visual acuity and increasing 
short-sightedness during pregnancy. In all 3 cases the following preg- 
nancy was interrupted since another, similar advance in the trouble 
would leave the patients blind or nearly so. While all myopic women 
do not suffer such a change, he concludes that high-grade myopia of 
both eyes with advanced central changes in the retina and choroid and 
pronounced poor sight in one eye vnth similar, though less marked 
changes in the other eye justify therapeutic abortion. Particularly is 
there danger of blindness or poor Ausion approximating it, due to hemor- 
rliage and vasculgr obliteration in the better eye if there was a decrease 
of visual acuity with or without advance in the myopia during the 
earlier pregnancy. 


The Possibility of Influencing Glaucoma by Roentgen Irradiation of 
the Thyroid. — The significance of increased tonus of the sympathetic 
in glaucomatous eyes has been suspected by earlier authors. Krasso 
(Zischr.f. Avgcnh., 1929, 68, 163) investigated 31 patients to determine 
the relations of basal metabolism and thyroid hyperfunction respec- 
tively, and sympathetic tonus in tlie vascular region of the eye to glau- 
coma. Five of tliese were treated with Roentgen rays to "determine 
whether in certain cases a latent h.^q)erthy^oidism might be in causal 
relation to the increase in ocular pressure or whether it had a parallel 
course, since Roentgen ray treatment of the thyroid can reduce the 
basal metabolism and make symptoms of hyperthyroidism disappear. 
In all 5 there was a decrease of the general troubles belonging to the 
symptom complex of latent hyperthyrcosis. In only 2 cases was there 
a long, continued decrease in the ocular pressure together with change 
in the \nsual fields and in central ^•ision. In both of these the only 
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symptoms indicating glaucoma were the appearance of glaucomatous 
excavation and increase in pressure up to 30 mm. Hg as well as decrease 
in visual acuity and change in the visual fields. In the 3 other cases 
the pressure was above 30 mm. Hg and there were also attacks of 
clouded Ansi on. It would appear that it is possible to find cases of 
chronic glaucoma in which there is a connection between hyperfunction 
of the thyroid and vasomotor disturbances on the one hand and glau- 
coma on the other. The fact that glaucoma is a disease of advanced 
age while disturbances of the vasomotors and hyperfunction of the 
thyroid appears in all ages, favors the assumption that here the pre- 
dominance of the thyroid is due to underfunction of the sexual glands. 
Borak has found that this hyperfunction of the thyroid during the 
climacteric is very favorably influenced by Roentgen irradiation. It is 
impossible to say as yet just what cases of glaucoma Avill respond to 
Roentgen irradiation of the thyroid. Basal metabolism is not a 
determining factor. Neither can the permanence of the change be dis- 
cussed since the cases here reported have been observed for only flve 
months. 


OTO-RHINO-LARYNGOLOGY 
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I 

Acute Infectious Mononucleosis from the Point of View of an Oto- 
laryngologist. — Although comparatively rare, acute infectious mono- 
nucleosis, since first described by Spruant and Evans as a clinical entity, 
has held forth much in the way of academic and practical interest to 
the otolaryngologist. As its name indicates one of the outstanding 
features is a marked increase in the mononuclear cells of the blood; the 
other preponderating finding consists of enlarged cervical lymph nodes. 
This characteristic has led to the analogy between “glandular fever 
and acute infectious mononucleosis, although there is no proof that 
they are identical. In describing three cases as acute infectious 
mononucleosis. La Motte {Arch. Otolaryngol., 1929, 10, 171) calls 
attention to the wide latitude in appearance of the pharynges of these 
patients, varying from ^^rtually normal looking throats to acutely 
inflamed tonsils or postpharyngeal lymphoid nodules, or even to 
exudative and ulcerative lesions of tonsils, tonsil stumps, or pharyngeal 
wall. The causative agent is unknown. The prognosis is good. The 
Ij'^mph nodes rarely, if ever, suppurate. In concluding, the author sug- 
gests that “it may be that through the otolaryngologist more cases will 
be recognized and a deeper study will be made than in the cases here 
reported, thus contributing, perhaps, to the sum total, of knowledge of 
this interesting disease.” 
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Trigeminal Disturbances of Otitic Origin.— Long have otolaryngolo- 
gists been concerned about the transmission of impulses of pain to the 
ear from the sphenopalatine region and other parts of the trigeminal 
distribution, as well as from those originating in the domains of the 
facial, glossopharyngeal and vagus nerves. Conversely, equal sig- 
nificance has not been given to the reflection of pain from the aural 
apparatus to the areas supplied by these cranial nerves. While it has 
been observed not uncommonly that acute inflammatory processes of the 
middle ear and mastoid are capable of producing pain about the face, 
the same possibility has not been accorded to the chronic forms of otitis 
media and mastoiditis. With this in mind. Hansel {Ann. Otol., 
Rhinol. and Laryngol., 1929, 38, 335) presented the data of 3 cases to 
demonstrate that pain can be referred to the second and third divisions 
of the trigeminal nerve as a result of chronic suppuration of the tympanic 
cavity and mastoidal cells. After reviewing the embryology, anatomy 
and neurohistology of the subject, he states that “in the final analysis 
of the nerve supply of the middle ear, mastoid and contiguous cutaneous 
area, it is apparent that there are intimate anastomoses between the 
various nerves involved to such an extent that they all form a nerve 
plexus.” Moreover, several pathways along which these impulses may 
travel from the otitic structures to the “trigeminal areas” are indicated 
and their importance evaluated. 


Pemphigus Primary in the Larynx.— Pemphigus involving the phar- 
yngeal and oral mucosa primarily or secondarily to its manifestation on 
the skin is not infrequently seen. Pemphigus restricted to the larynx 
as a primary lesion for a period of twelve weeks before cutaneous 
involvement is of most unusual occurrence — even when considering 
obscure laryngeal conditions. In reporting a seemingly clear-cut case 
of pemphigus presenting early blebs on the epiglottis and right aryte- 
noid, Murphy {Arch. Otolaryngol., 1929, 10, 188) by way of differential 
diagnosis, points out that the laryngeal lesions produce hyperemic spots 
resembling a superficial angioma in contradistinction to the diphtheroid 
patches produced by maceration of the denuded areas in the mouth. 
Inasmuch as the blebs may form and rupture in a few hom's, repeated 
daily examinations should be made in all suspected cases. 

Value of Barbital Before Local Anesthesia.— The most efficient agent 
to effect anesthesia of mucous membranes by topical application is 
cocain— an admittedly dangerous drug because of its highly poisonous 
potentialities : In view of the fact that a suitable substitute for cocain — 
one capable of producing satisfactory anesthesia and at the same time of 
exerting no untoward systemic effects — is as yet unknown, the rhino- 
laryngologist has been forced to continue its employment in various 
operative procedures of the nose and throat. In the absence of an ideal 
local anesthetic, intensive investigation has been undertaken in the hope 
of finding some substance which could act as a more successful prophy- 
lactic or antidote to tliat distressing and not infrequently fatal condi- 
tion-acute cocainism — than such ordinarily used drugs as morphin, 
atropin and scopolamin. As previously indicated in these columns,^ 

' Plienolwrlntal iii Iho P^ophyl.^xis .md Treatment of .'Veute Coc.nin'infoxications 
.Am. .1. Mr.i). !?ci.. 1927, 173. -111. * ' 
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experimental and clinical evidence has pointed to the various salts of 
barbituric as the most promising preparations whereby the toxic action 
of cocain, and to a lesser degree novocain and others, might be obviated 
or neutralized. Of these, the popular compounds have been diethyl 
barbituric acid (barbital) and its sodium salt (sodium barbital), phenyl 
eth;s'l barbituric acid (luminal) and n-butyl ethyl barbituric acid (neonal). 
Interested in this important problem, Batilow (An7i. Otol., Rhinol and 
LaryngoL, 1929, 38, 421) reports encouraging clinical results following 
the oral administration of 5 or 10 grains of sodium barbital or of In- 
grains of neonal, one hour before operation. 


RADIOLOGY 


UNDEU THE CHARGE OF 

ALBERT MILLER, M.D., 

AND 

CHARLES G. SUTHERLAND, M.D., 

CONSULTING PHYSICIANS, SECTION OF ROENTGENOLOGY, MAYO CLINIC, 

ROCHESTER, MINN. 


Late Effects of Treatment of the Thymus. — A study by Barnes 
{Am. J. Roent. and Rad. TJierap., 1929, 22, 220) of 63 children who 
received irradiation treatment of the tliymus from tliree and a half to 
eight years ago fails to demonstrate any constant deviation from normal, 
in either the physical or mental spheres, which might be attributed to 
the treatment, although relativelj’^ high dosages were used. 


Etiology of the lU-health of Children Born After Irradiation.— 
This study represents part of an investigation by Murphy and Gold- 
stein {Am. J. Roent. and Rad. Tlierap., 1929, 22, 207) in the Institue of 
Gjmecologic Research, University of Pennsylvania. Twenty-four per 
cent of 650 pregnancies associated with pelvic radium or Roentgen 
irradiation (preconception or postconception in time) ended in abortion; 
13 per cent terminated in the birth of unhealthj’’ children. One out of 
every 10 or 11 children born after preconception pelvic irradiation was 
unhealthy, whereas one out of every 2 children born after postconcepiion 
irradiation was unhealthy. The ill-health of 24 of the 46 unhealthy 
children born after preconception irradiation was attributed to such 
influence as the following: (o) Six cases of child health disturbances were 
found to be due to maternal ill-healtli prior to irradiation or during 
pregnancy, (h) The ill-health of 13 children was believed to have been 
the result of complications incident to delivery or of prematurity, (c) 
In 3 cases the ill-health was believed to be the result of accidental causes. 
{d) Two unhealthy children later became healthy. The etiology of the 
ill-health of 22 children could not be determined. In this group there 
were only 7 seriously defective children. Only one child out of every 
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59 children born after ineconcciMon irradiation exliibited some gross 
anatomic defect of unknown origin. In this small number (one in 59) 
of defective children the disturbance may have been caused by the 
previous ovarian irradiation^ but it is the belief of the writers that if the 
irradiation had been the etiologic factor in the production of the condi- 
tion, the defects would have occurred with greater frequency, regularity, 
and uniformity. Finally, it cannot be stated with certainty that pre- 
conception maternal pelvic irradiation is entirely free froni danger to 
subsequent offspring because of the occurrence of a few defective children 
born after such treatment. 


Radiotherapy for Tumors of the Testis.— Desjardins, Squire and 
Morton {Am. J. Rocnt. and Rad. Therap., 1929, 22, 137) state that 
Ewing divides testicular tumors into three groups: (1) the relatively 
benign and slow-growing teratomas composed of highly differentiated 
tissues arranged to suggest adult organs; (2) an intermediate group in- 
cluding the less differentiated, or teratoid, tumors, and (3) the most 
common and most malignant tumor of the testis, often miscalled sar- 
coma, but which he designates as embryonal carcinoma. Of 101 tumors 
studied by Desjardins and his associates, 69 were embryonal carcinomas 
(seminomas of Chevassu); 27 were mixed, or teratoid, tumors; 2 were 
teratomas or testicular dermoids; 2 were sarcomas and 1 had features 
suggesting chorioma. A comparison of surgery and radiotherapy can- 
not be made because they are used in different groups of patients. 
Radiotherapy is employed only after surgery has exhausted its efforts, 
or when, because the disease is too extensive, surgery cannot be em- 
ployed. All that can be said for the present is that, in a small number 
of cases surgical removal of the tumor results in permanent cure; that 
radiotherapy is a valuable method of ti-eating inoperable cases or cases in 
which metastasis has occurred in spite of operation, and that the most 
common tumor of the testis, embryonal carcinoma, is peculiarly and 
characteristically vulnerable to irradiation, thus providing a means of 
differentiating such tumors from other newgrowtlis. The results in 
embryonal carcinoma are always better and more lasting than in the 
mixed, or teratoid, tumors. Roentgen or radium rays have little if any 
influence on true testicular teratoma. 


Bronchiectasis. — In about 60 per cent of all cases a diagnosis of 
bronchiectasis can be made from a study of the plain films, according to 
Hartung {Am . ./. Rocnt. and Rad. Therap., 1929, 22, 120). Abnormali- 
ties of tlie bronchial wall plus a variable amount of air and secretion in 
the dilated bronchi produce the Roentgen image associated with bron- 
chiectasis. It is characterized by an increase of the linear markings 
with small irregular densities, usually occurring in the lower lobes. In 
the advanced uncomplicated case there is a honeycomb appearance 
which is almost pathognomonic. In the majority of the remaining 40 
per cent the plain films will reveal findings of a nature to indicate the 
probable presence of bronchiectasis or the desirability of further 
investigation by bronchography. Diagnostic bronchography with 
iodized oil is absolutely essential for obtaining accurate information 
relative to the nature, situation and extent of bronchiectasis. 
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NEUEOLOGY AND PSYCHIATRY 


UNDER THE CHARGE OF 

FRANIALIN G. EBAUGH, M.D., 

PROFESSOR OF PSYCHIATRY, UNIVERSITY OF COLORADO, DENVER, COLORADO, 

AND 

GEORGE JOHNSON, M.D., 

INSTRUCTOR IN PSYCHIATRY IN THE UNIVERSITY OF COLORADO. 


New Vestibular Complexes for Localization of Lesions of the Brain.— 
Fisher and Glaser (Arch. Ncur. and Psychiat., 1929, 21, 876) present 
a study of vestibular reactions in 139 cases of brain lesions. They 
consider that while well-developed spontaneous nystagmus in any direc- 
tion indicates a pathological condition, only vertical nystagmus is 
specifically indicative of a pathologic condition of the brain as it does 
not occur in peripheral lesions. Poor pelvic girdle movements are also 
suggestive of a brain lesion and there is a disproportion between nys- 
tagmus and vertigo after turning. Disproportion in the activity or 
duration of the responses from the horizontal and vertical canals of 
the same side after douching, or loss of nystagmus from the vertical 
canals with past pointing, perverted nystagmus, perversion of direction 
after stimulation, dissociated movements of the two eyes after stimula- 
tion, a loss of all vestibular responses after stimulation with good hear- 
ing, and conjugate deviation of the eyes after stimulation instead of the 
full nystagmus are all suggestive evidence. In all cases presented one 
or more of the above conditions existed. The nature of the disturbance 
cannot be determined from such evidence. They consider that former 
ideas concerning the relationship of such abnormalities to generally 
increased intracranial pressure must be abandoned because in some 
cases with markedly increased spinal manometric pressure none of the 
phenomena were present and in some cases the phenomena were marked 
when the spinal pressure showed no increase. Since these abnormalities 
indicate a lesion of the brain not always of a destructive nature he 
considers them probably due to local pressure. In separating supra- 
and subtentorial lesions he gives the follonnng criteria: Patients with 
subtentorial lesions do not become nauseated, vomit or perspire, regard- 
less of the amount of stimulation administered. Patients with supra- 
tentorial lesions are frequently quite susceptible, hence increased sus- 
ceptibility of a patient to stimulation of the ear excludes the presence of 
a lesion in the posterior fossa but immunity from distiu’bances does not 
necessarily place the lesion subtentorially. He calls attention to the 
fact that normal persons may frequently be upset by stimulation of 
the ear, “therefore, this phenomenon, appearing during the examina- 
tion of a patient, does not necessarily indicate the presence of a lesion 
of the brain, but it does indicate that if a lesion is present it is sub- 
tentorial.” Susceptibility was particularly marked in lesions^ of the 
frontal lobe, the motor area, the temporoparietal area and the pituitary 
and -suprasellar lesions. Susceptibility was absent in patients with 
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lesions of the temporal lobe, lesions of the occipital lobe and all sub- 
tentorialilesions. As to the side involved in cerebral lesions uncertain 
spontaneous pointing or uncertain past pointing of the arm or leg after 
stimulation indicates a lesion of the opposite side. Conjugate deviation 
may be present after stimulation to the side of the lesion. Interference 
with or absence of all vestibular responses from one ear indicates a 
lesion of the opposite side. Perversion of the nystagmus from the hori- 
zontal semicircular canal indicates a lesion on the same side. By means 
of these signs he was able to localize correctly as to side, 31 of 33 patients. 
The other 12 did not have lateralizing signs. In cerebellar lesions the 
side is indicated by uncertain pointing of the arm or leg on the same side; 
interference with or loss of all vestibular responses after stimulation 
on the side of the lesion; impairment of nystagmus from the horizontal 
semicircular canal on the same side; interference with responses from 
the vertical semicircular canals on the same side; and deafness on the side 
of the lesion. Of 6 cases 3 could not be placed as to side, 1 case was 
wrongly placed and the other 2 were correctly placed. In cases of lesions 
of the cerebellopontile angle the tumor was always found on the side on 
which the entire function of the eighth nerve was disturbed. The author 
then gives diagnostic complexes for each anatomic area and these groups 
of findings are definite enough to be of some localizing value. He con- 
cludes as follows; “A lesion of the brain usually causes abnormal 
reactions to the vestibular tests. Generalized increased intracranial 
pressm'e, as such, cannot be diagnosed by the vestibular tests. The 
vestibular observations indicative of the laterality of a lesion are definite 
and reliable, when present, but these signs are not exliibited in all cases 
of lesion of the brain. The vestibular tests can usually differentiate 
definitely between a supratentorial and a subtentorial lesion. Eaeh 
anatomie area presents vestibular group observations of its own. While 
in the majority of cases the diagnosis of tumors of the brain can be made 
by the vestibular tests, their value would be the greatest when taken in 
conjunction with the general clinical observations.” (The percentage 
of accuracy as presented in this study, if corroborated by clinical experi- 
ence would make these new vestibular complexes extremely valuable 
adjuncts to our diagnosis of focal lesions.) 


The Innervation of the Thymus. — ^Pines and Majman (J. Nerv. and 
Mcni. Dis., 1929, 69, 361) present a study of the nerve supply of the 
thymus gland as found in mice, rabbits, cats and dogs. They find that 
the nerve bundles all enter the gland, extend through the interstitial 
tissue ramifying and following the tissue between the lobules. They 
gradually decrease in size and penetrate by means of thin bundles 
within the lobular septa of connective tissue. The thin nerve bundles 
along the vessels detach numerous fibers which form peculiar plexuses 
aboxit the vascular walls. They differentiate two types of nerve plexuses, 
one in the adventitia of the vessels and the other within the medial 
tunic, these latter being the vasomotor nerves. As the vessels decrease 
in sjze the large nerve branches disappear and the thick nets become 
thin pearly tlueads and arc covered with knobs. In the connective 
tissue between the lobules they find a terminal nerve apparatus of an 
ovoid or bulblikc shape which they consider as a primitive receptive 
apparatus. The fibers from which they derive are thicker than the 
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vascular nerve fibers and do not show any varicosity. Certain of the 
vascular fibers they judge to be' of cerebrospinal origin. They penetrate 
within the gland with the branches of the vagus. The nerve fibers 
penetrate also into the lobules and arc diffusely spread throughout the 
parenchyma detaching lateral branches and terminal ramifications 
which end with small knobs adjacent to the cells. They consider those 
to represent the parenchjmial nerve apparatus and to be closely related 
to the specific function of the gland. Hassal's corpuscles, they find sur- 
rounded outwardly by a nerve fiber widening along its limits or by 
terminal ovoid-like thickenings also adjacent to the inferior part of the 
tunic. They found no sympathetic ganglion cells. They conclude that 
the thymus gland is supplied with a thoroughly differentiated nerve 
apparatus. They find vascular nerves, sympathetic parenchymatous 
glandular nerve apparatus, and receptor apparatus. The whole inner- 
vating apparatus they believe to be partly of sympathetic and partly 
of cerebrospinal origin. "Thus the analysis of the nerve apparatus of 
the glands shows that all the elements , of the tissue are under nerve 
control and nothing can occur within the gland without the regulation 
or registration of the activity by the nervous system.” They conceive 
the receptor nerves as being stimulated by pressure at some stage in the 
secretory actixdty of the lymphoid lobules. 
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A Case of Periarteritis Nodosa.— Gray (J. Paih. and BacL, 1929, 32, 
787) adds another case description with necropsy findings to the number 
of about 127 reported cases of periarteritis nodosa. Although no 
vascular lesions were conspicuous on gross examination of the tissues, 
histologic inspection of the kidneys, liver, spleen and heart revealed a 
lesion of the smaller arteries and arterioles. The relatively more acute 
lesions predominated in the arterioles, where necrpsis of the vessel wall, 
with or without swelling of the intima was surrounded by a cellular 
infiltration vdth a preponderance of polymorphonuclear leukocytes. 
The lesions of longer standing, such as Avere observed more often in the 
smaller arteries were characterized by a cellular thickening of the intima, 
often obliterating the lumen, a partial destruction of muscular ^and 
elastic tissue, and a cellular infiltration in and around the wall, the latter 
being composed in addition to many polymorphonuclear cells of a larger 
number of plasma and other mononuclear cells as well as fibroblasts, 
and a higher proportion of eosinophils. A finding of especial interest 
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in view of the existence of disease in the afferent arterioles and inter- 
lobular arteries, was the occurrence of extreme proliferation of endothe- 
lium in the glomerular tufts, narrowing most loops, obliterating others, 
associated with a hyperplasia of the cells of Bowman’s capsule, which 
lead in some instances to the formation of typical crescents. No 
aneurysmal formations were found in any of the arteries. 

Congenital Anomalies of the Liver.— Macmahon {Am.. J. Path., 1929, 
5, 499) reAnews several cases. Many of the rnore common types are 
described and explained on an embryologic basis. The anomalies may 
be divided into two groups, in the first of which a retardation of develop- 
ment has occurred so that the liver or a part of it in the full term child 
resembles that of a developing fetus. The second group includes those 
cases of true developmental anomalies in which either the parenchyma 
or the connective tissue of the portal areas is involved. One type that 
is characterized by increase in number and dilatation of the periportal 
bile ducts, with an accompanying increase in the portal connective 
tissue may persist throughout life. With this anomaly is associated 
the congenital cyst of liver and frequently bilateral congenital cystic 
kidneys. 

Allergic Inflammation in Kidneys.— Hepler and Simond.s {Am. J. 
Path., 1929, 5, 473) produced allergic inflammation in the kidneys of 
rabbits previously sensitized subcutaneously to foreign proteins. The 
reaction produced was very rapid in occurrence and intense, an ad- 
vanced acute inflammatory reaction with hemorrhage and earl.y necrosis 
being present in twenty-four hours. Hemorrhage was found in all the 
injected kidneys when autopsied within seventy-two hours. The 
exudate was chiefly leukocytic with relatively little fluid. The necrosis 
was probably due to the direct toxic effect of the antigen on the sensi- 
tized tissue, it being absent about the hemorrhage in the nonsensitized 
rabbits. 


Immune Cellular Reactions in Experimental Acute Peritonitis. — 
Steinberg and Snyder {Arch. Path., 1929, 8, 419) experimenting -with 
dogs, some of which had been previously immunized to Bacillus coli, 
found that in the first twenty-four hours folloudng the production of 
fecal peritonitis the cellular reaction was predominantly polymorpho- 
nuclear. Bacteria in the peritoneal cavity were almost completely 
phagocyted in the immune animals at the end of eight hours. The 
action of the polymorphonuclear leukocytes in immune dogs was not 
specific, since they phagocyted other organisms as well as Bacillus coli. 
The difference in the cellular reaction of immune and nonimmune ani- 
mals, they found to be quantitative. The immune dogs mobilized 
polymorphonuclears more rapidly and in far greater number than did the 
nonimmune. 


Traumatic (False) Aneurysm of the Aorta.— Traumatic rupture witJi 
subsequent false aneurysm formation of the aorta is perhaps most apt 
to occur in the regions of relative fixation, two finger-breadths above the 
semilunar cusps and at the level of insertion of the ductus arteriosus. 
Suenn.xn {J. Path, and Bad., 1929, 32, 795) reports a case of traumatic 
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aneurysm below the latter region at the level of origin of the fifth pair 
of intercostal arteries, occurring in a man, aged fifty-seven years. The 
patient, who had been knocked over by a bicycle, presumably falling on 
his chest and shoulder, lived for eight weeks to die of rupture of the 
aneurysm into the esophagus. The aortic arch presented a small amount 
of atheroma. Between the fourth and sixth aortic intercostals an 
irregular opening existing in the posterior wall, measuring 3 cm. trans- 
A'ersely and 1.2 cm. from above downward, led into a cavity lined 
with irregular antemortem thrombus opening into the esophagus. 
Microscopic examination of the wall of the aorta at a short distance from 
the aneurysm showed evidence of hyaline and fatty degeneration with 
calcareous deposits. 


Typical Lesions Produced in Animals by a Strain of Sporothrix 
Found in Well Water. — Catanei {Comp. rend. Soc. de hioJ., 1929, 101, 
447), with a strain of sporothrix found in well water, and which differed 
morphologically from the Sporothrix beurmanni, was able to produce 
experimental lesions in guinea pigs, mice and in a monke^^, wliich were 
sometimes fatal and showed the anatomic pathologic characters anal- 
ogous to those in the lesions of human sporotrichosis. 


Grov/th of Bacillus Tetani in Suspensions of Agar. — Agar is so com- 
monly used in bacteriologic media in a relatively high amount that 
little attention has been paid to its use in relatively small quantities. 
Belin (Comp. rend. Soc. do biol., 1929, 101, 435) declares that 0.1 
per eent agar makes a suspension exactly intermediate between a solid 
and a liquid media and favors very considerably'^ the growth of Bacillus 
tetani. 


Late Gross Lesions in the Aorta and Pulmonary Artery Following 
Rheumatic Fever.— Gray and Aitken {Arch. Path., 1929, 8, 451) 
present 4 cases of rheumatic fever in which gross lesions, believed to be 
of rheumatic origin, were found in the aorta and pulmonary artery. 
One case showed false aneiuysm of aorta. Each case had a clinical 
history of one or more attacks of rheumatic fever or of chorea or of 
repeated attacks of tonsillitis. Each had typical rheumatic lesions in 
the heart and the possibility of syphilis ■was ruled out by absence of any 
evidence of it in the history, serologic reaction or in the gross or micro- 
scopic appearance of the aorta and other organs. The gross lesions of 
aorta consisted of a fine stippling of the intima sufficiently marked m 
one case to give a honey-comb appearance. The intima and adventitia 
in these areas were tliickened and the media markedly thinned. The 
authors emphasize an eccentric fibrosis of the veins as being rheumatic. 
Gross scars observed in two cases were believed to be due to tluombosis 
of vasa vasorum in the course of a rheumatic process. The aneurysm 
described is also explained on a rheumatic basis. It is partly of dis- 
secting type and partly false. The dissection had split the media. 
The intima and adventitia were markedly thickened but the intima 
except for the opening into the aneurysm was smooth and showed no 
gross lesion. 


HYGIENE AND PUBLIC HEALTH 


583 


HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OF 

MILTON J. ROSENAU, M.D., 

PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAE BCHOOD, 

boston, MASSACHUSETTS, 

AND 

GEORGE W. McCOY, M.D., 

DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE, 

WASHINGTON, D. C. 


The Effect of Sun and Air and Air Baths on the Respiratory Gaseous 
Exchange in Man.— Jakowenko {Am. J. Hyg., 1929, 10, 165) states 
that the respiratory metabolism, determined in an individual after a 
fast of twelve hours and after an hour’s rest in bed in a health resort, is 
in the majority of cases increased on comparison with Harris-Benedict’s 
normal figures. The conditions and the life in a health resort (light 
clothes, air and sun baths, sea bathing, emotions) are as a rule sufiScient 
to produce an increase of the metabolism in the majority of people. 
However, there are some whose respiratory exchange does not rise in 
similar surroundings above Harris-Benedict’s figures. During air and 
sun baths and during air baths the gaseous exchange in man tends to 
show a further increase. In certain conditions this metabolism may 
decrease below tlie level of basal metabolism, which had been observed 
in the same person before the bath. The height of the respiratory 
gaseous exchange in man during air and sun baths and air baths depends 
among others on the combination of meteorologic conditions, either- 
producing a relatively strong cooling of the human body or favoring an 
increase of heat in it; these factors are: temperature, humidity, air 
movement and the intensity of solar and skylight radiation. Among 
all the climatic factors which favor the cooling of the body and the 
increase of gaseous exchange in man during air baths on the beach, the 
rate of air movement is of the greatest importance. Besides tliese 
external factors, there are also internal constitutional factors, which 
determine the amplitude of fluctuations shown by the gaseous exchange 
of man at the health resort. All the climatic factors may be divided 
into 2 groups according to their effect on the gaseous exchange in man: 
(1) Those increasing the gaseous exchange, apparently due to the 
irritation of tlie peripheral cutaneous nerve endings of the sympathetic 
nervous system, such as low temperature and air movement, and (2) 
those factors which decrease the gaseous exchange (high air-temperature, 
absence of air movement and excess of heat produced by solar radiation). 
The UTiter believes that a moderate increase in the gaseous exchange of 
man should be the pm-pose of climatic treatment. The latter proves to 
be beneficial to a diseased and exhausted body, due to its production of 
an increased acti\dty of specific vegetative organs (the liver, the heart, 
and so forth), that of the endocrinous system and of the oxidating pro- 
cesses in the tissues. 
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Preparalytic Poliomyelitis. Further Observations on Treatment 
with Convalescent Serum.— Aycock and others (.7. Ivfcct. T)is., 1929, 
45, 175) treated IIG cases of preparalytic poliomyelitis with human 
convalescent serum. The outcome of these cases as measured by case 
fatality rate, percentage of cases %vhich developed no paralysis, per- 
centage of cases w'hich de^'eloped paralysis of the two severe grades, as 
well as by the average amount of paralysis per case was strikingly 
different from the outcome of untreated cases in the same outbreak. 
That this difference was not due in any great degree to the inclusion 
among the treated cases by reason of early diagnosis of milder forms of 
the disease, which are ordinarily missed, was indicated by the close 
correspondence between the results in the state at large and in Water- 
townAYaltham, where there %vere increased opportunities for detecting 
milder forms of the disease and where a larger portion of all cases was 
seen and treated. A relatively enormous number of missed cases must 
be assumed to have occurred in order to equalize the outcome of treated 
and untreated cases. A house to house canvass in one locality where 
the disease was prevalent failed to disclose the occurrence of any 
number of missed cases. All treated cases presented typical signs and 
symptoms of preparalytic polioinj^elitis. The subsequent occurrence of 
some paralysis in 61.2 per cent of the treated cases indicated that a 
nonparalytic form of the disease w'as not being dealt with. Tw-enty- 
three per cent of the cases which developed no paralysis were of the 
so-called dromedary type as compared wdth 26.8 per cent of the cases 
which did develop paralysis. Since the dromedary phenomenon is 
peculiar to poliomyelitis, this is regarded as an additional substantia- 
tion of the diagnosis in the group of cases in which no paralysis devel- 
oped. Of the 143 patients seen as suspected preparalytic poliomyelitis, 
who were excluded, the majority subsequently were found to be suffer- 
ing from other conditions. In only 8 cases could the suggestion of 
abortive (not preparalytic) poliomyelitis be considered. 


Sinusitis and Otitis in Swimmers.— Saunders {Avi. J. Hyg., 1929, 
10, 253) states that the value of swimming as a means of exercise more 
than compensates for its dangers for the normal individual. Further- 
more, the dangers can be greatly lessened. Matters that especially 
require attention are means of reducing trauma to the nose and ears 
and correct habits of breathing. Accordingly, methods of plugging 
the nose are worth attention. In high and fancy diving this is useful. 
The use of an oil spra,y in the nose before entering the Avater has been 
suggested by Skillern and others. This helpful measure is almost 
universally neglected. Persons Avith narroAv nasal passages, deAo’ated 
septums and other anatomic abnormalities are much more prone to 
infection than those Avho haA^e xmobstructed sinus drainage. This leads 
to the suggestion that all persons Avishing to do diving and polo first baA'c 
a nasal examination, Avith subsequent medical or surgical treatment if 
indicated. To these local measures of reducing trauma and conse- 
quently the likelihood of bacterial inA^asion should be added the general 
measure of superAUsion of the length of the SAA'imming period. Forty- 
fiiA’^e minutes in the Avater is probably long enough. There is eAudence 
that bodily resistance is reduced Avith exposures longer than this. 
Correct habits of breathing are of major importance. Breathing in 
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swimming is just the reverse of that in any other aeti\nty. Inhalation 
is alwaj's througli tlie mouth while exhalation should be done through 
both the nose and mouth simultaneously. The latter is diffieult but is 
well worth learning. It is impossible to exhale with suffieient rapidity 
through the nose and if the mouth is used exelusively water flows into 
the nasal passages. 

Streptococci From Cases of Epidemic Septic Sore Throat, Scarlet 
Fever and Erysipelas.— Wheeler (,J. Prev. Med., 1930, 4, 1) studied the 
cultural, biochemical and serological reactions of hemolytic strepto- 
cocci isolated from outbreaks of septic sore throat in Wayland and 
Savannah, N. Y. In the Savannah outbreak, the streptococci isolated 
from patients and from milk from the infected udder of a cow supplying 
milk to these persons were found to be identical in all respects. The 
majority of the strains isolated from both of these epidemics gave the 
cultural and biochemical reactions of “Streptococcus epideinicus.” 
The study of the toxin production and agglutination reactions of 
streptococci isolated from these twm epidemics and from two other 
outbreaks of epidemic septic sore throat, as well as the demonstration 
of w^ell-defined capsules on streptococci isolated from typical cases of 
scarlet fever and erysipelas, indicate that the streptococci associated 
Avith epidemic septic sore throat, scarlet fever and erysipelas cannot, 
by any method now available, be separated into specific groups. 


PHYSIOLOGY 

PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 

SESSION OF FEBRUARY 17, 1930. 


Alteration in Response to Insulin During Experimental Leuko- 
c^osis.— Isolde T. Zeckwer (from the Department of Pathology, 
University of Pennsylvania). The purpose of the experiments was to 
learn what factors are involved in the altered response to insulin which 
may be observed during acute infections in diabetic patients. For 
the present, the experiments were limited to a study of the effect of 
leukocytosis induced by a chemical rather than a lia'cterial irritant, in 
normal rabbits. 

Each of S rabbits, under standard conditions, ivas injected on several 
occasions with a small convulsive dose of insulin. Then an intense 
leukocytosis was induced by intravenous injection of 0.1 gm. sodium 
nuclcinatc. In 5 rabbits during the period of leukocytosis, at about 
eighteen hours after injection of the nncleinatc, the previously con- 
vulsive dose of insulin no longer induced convulsions. These rabbits 
Avere alloAved to return to normal conditions, Avhen the same dose again 
caused convulsions. On again inducing leukocytosis bv nucleinate 
convulsions Avere again inhibited. ' ’ 
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When sodium micleinate is repeatedly injected the bone marrow 
becomes exhausted of its myeloid elements, so that a rise in circulating 
leukocytes no longer occurs. When rabbits which had previously 
showed insulin inhibition during leukocytosis were brought to the 
stage where sodium nucleinate no longer caused leukocytosis, convul- 
sions again occurred, when the same dose of insulin was given, as tliough 
no nucleinate had been injected. This would appear to indicate that 
inhibition of insulin action had occurred because of leukocytosis. The 
blood sugar just before the insulin was injected was within the normal 
range in the rabbits so far described. 

In 3 rabbits no inhibition of insulin action occurred during nucleinate 
leukocytosis, but in these rabbits the blood sugar was low just before 
the injection of insulin, about eighteen hours after the injection of the 
nucleinate. 

In the intact rabbit sodium nucleinate injected inti’avenously caused 
an abrupt rise in blood sugar, with a maximum at about one hour, 
followed by a fall to normal or slightly below. The rise did not occur 
if, some time previous to the injection, one adrenal was excised and the 
opposite splanchnic nerve cut. Insulin inhibition could be induced 
during nucleinate leukocytosis in 2 rabbits in which glycogenolysis was 
prevented by such an operation. 

Since insulin is inactivated in vitro by tlie enzymes of leukocytes, it is 
considered probable that the insulin inhibition during nucleinate leuko- 
cytosis is dependent upon the enzymes of the circulating leukocytes. 


Penetration of Antibodies into the Central Nervous System of 
Rabbits. — Jules Freund (from the Henry Phipps Institute, University 
of Pennsylvania). In passively immunized rabbits antibodies (agglu- 
tinins against typhoid bacilli) penetrate into the cerebrospinal fluid 
even in the absence of inflammation of the meninges. The penetration 
proceeds slowly; it is finished only several hours after the injection of 
immune serum. When the penetration is completed the ratio of the 
titer of serum to that of the cerebrospinal fluid is equal to 100 to 0.3. 

The accumulation of antibodies in the brain and spinal cord is finished 
•within fifteen minutes. The ratio of the titer of tlie serum to those of 
the extracts of these organs is similar, that is, about 100 to 0.7 (1 cc. of 
serum compared with extract prepared from 1 gm. of organ). The 
antibodies cannot be removed from the brain by perfusion. 

When antibodies are injected into the cisterna magna, they penetrate 
into the blood at once, but they remain in the cerebrospinal fluid in 
excess for one day. Three days after tlie injection the ratio of the 
antibody titer of the serum to that of the cerebrospinal fluid is about 
the same as in rabbits immunized by the venous route. (See previous 
papers of this series in Journal of Immunology, 1927, 1928, 1929.) 


Progress in the Characterization of Antibody Action. — S. Mudd, B. 
Luckf , M. McCutcheon and M. Strumia (from the Henry Phipps 
Institute and the Department of Pathology, University of Pennsyl- 
vania) . We have undertaken analysis of the mechanism by which blood 
serum promotes the phagocytosis of bacteria or other foreign particles. 
Methods have been developed in these laboratories and elsewhere by 
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which the properties of bacterical surfaces can be studied directly and 
the changes effected in them by contact with serum can be ascertained. 
A quantitative technique for the study of phagocytosis in vitro has been 
developed, using the improved apparatus of 0. H. Robertson. Study 
of the bacterial surfaces and of phagocytosis has ^ been conducted 
simultaneously upon the same combination of bacteria and serum. 

Sera which promote phagocytosis of bacteria have been found' invari- 
ably to cause certain definite changes in the surface properties of the 
bacteria, namely increased cohesiveness, decreased surface potential 
difference and increased resistance to wetting by oil. Similarly, but 
with certain exceptions, sera which cause these characteristic changes 
•in the bacterial surfaces also promote phagocytosis. The phagocytosis- 
promoting, agglutinating and surface effects are in quantitative cor- 
respondence. A similar striking correspondence has been found between 
the agglutinating, surface and phagocytosis-promoting effects caused 
by the euglobulin and pseudoglobulin fractions of antibacterial sera. 

Following the technique of F. S. Jones, collodion particles have been 
coated with precipitinogen and then treated with homologous precipi- 
tin sera and their protein fractions. The same sera and serum fractions 
cause specific precipitation, agglutination or phagocytosis according to 
the conditions under which they are allowed to react with antigen. 

Agglutinating, surface and phagocytosis-promoting effects have thus 
been found to be quantitatively parallel. This quantitative corres- 
pondence of the several effects of a serum or serum globulin fraction 
has been found both for antibacterial and for antiprotein sera and their 
globulin fractions. All of the effects are consequences of the deposit 
of sensitizing serum substances on the antigen sm'face. The surface 
deposit so produced by maximal sensitization has similar properties, 
whether deposited upon acid-fast bacteria or upon precipitinogen-coated 
collodion particles, that is, the sensitized sm’face has wetting properties 
characteristic of protein, is cohesive, and has an isoelectric point 
between pH 5.5 and 5.8. These are the properties also found for 
specific precipitate. 

These studies thus bring evidence of a new sort in support of the 
following simple generalization: The combination of antigen and 
antibody is determined by specific chemical affinities. The effects 
following this combination, namely precipitation, agglutination, changes 
in surface properties and phagocytosis, are consequences of the proper- 
ties primarily of the antibody-protein combined with and deposited 
upon the antigen surface. 


Fixation of Iron by an Inflammatory Reaction.— Valy jSIenkin (from 
the Henry Phipps Institute, University of Pennsylvania). It has 
recently been demonstrated by the witer that a vital dye such as 
trypan blue when_ injected intravenously^ rapidly- accumulates in an 
inflamed area and is fixed there so that the dye fails to reach the drain- 
ing regional lymphatic nodes. Subsequent quantitative work showed 
that the rapid accumulation of dyes in inflamed areas is the result of 
increased capillar.y permeability^ with inflammation. 

Having established this principle witli a dye, further studies were 
then undertaken to see whether a metal would be fixed m sihi by' the 
inflammatory reaction. Iron was selected because of the ease of detect- 
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ing this metal qualitatively in tissues by the Prussian blue reaction. 
Colloidal iron or ferric chlorid when injected into the normal peritoneal 
cavity of rabbits rapidly accumulates in the retrosternal lymph nodes 
as evidence by the Prussian l)lue reaction. When, however, this metal 
is injected into an inflamed peritoneal cavity caused either by aleuronat 
or Staphylococcus aureus, the iron is fixed in siki and fails to reach the 
retrosternal lymph nodes. Quantitative studies of iron content of 
these lymph nodes in animals injected intraperitoneall,y with ferric 
chlorid reveal 56.7 per cent more metal in the nodes of animals with 
normal peritoneal cavity than in those with inflamed peritoneal cavity. 

Experiments were then performed to demonstrate the accumulation 
of the metal in inflamed areas when ferric chlorid is injected into the 
circulating blood stream. Acute inflammatory reactions of six to seven 
hours’ duration were obtained by the injection of Staphylococcus aureus 
into the dermis of the abdomen of rabbits. Such acute inflamed areas 
do not give the Prussian blue reaction 'per sc, but when ferric chlorid is 
injected intra^-enously the metal accumulates in these areas and becomes 
demonstrable by the qualitative test. Quantitative determinations of 
iron content of inflamed areas of animals that received no iron show 
as an average figure 9.7 mg. per 100 gm. of dry tissue as compared with 
16.2 mg. in animals injected intravenously with ferric chlorid. TJiere 
is, therefore, in inflamed areas an increase of 67 per cent in the iron 
content b\- the intravenous injection of the ferric salt. The average 
iron content of normal skin areas in injected animals is 10.4 mg. as 
compared with 8.4 mg. in noninjected animals. This shows an increase 
in normal skin of 23.8 per cent by the injection of the metal. Hence 
there is about three times more metal accumulating in inflamed than in 
normal skin areas. These findings show that iron, like trypan blue, 
accumulates in an inflamed area when injected intravenously and is 
fixed there by the inflammatory reaction. 

These studies may have clinical applications. It is conceivable that 
by the accumulation of dye, iron-containing, or other substances in 
an inflamed area, the character or course of development of the inflam- 
matory reaction may be altered. 
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In recent years few men have exerted so wide an influence on 
medical education as did Dr. Richard Mills Pearce, Jr. His un- 
timely death in New York City on February 16, 1930, deprived 
the medical profession of one whose interest, energy and ability 
had long been dedicated to progress in medical research and the 
advancement of medical education. As General Director of the 
Division of Medical Education of the Rockefeller Foundation, a 
post which he so ably graced from 1920 until his death, Dr. Pearce’s 
activities as an educator were not limited to this country; they 
were international. The Far East, South America and many of 
the countries of Europe, notably Poland, England and France, all 
profited by his wise counsel and ripe experience. Whenever medi- 
cal institutions on this continent sought to benefit by the help 
and support of the Rockefeller Foundation, it was invariably his 
judgment and advice that proved the determining factors. 

Born in Montreal, Dr. Pearce received his early education at tire 
Boston Latin School, and his degree in Medicine from Harvard 
University in 1897. From the beginning of his career he manifested 
little desire to practise medicine, and turned his attention to path- 
ology. As Resident Pathologist to the Boston City Hospital and 
Instructor in Pathology to the Harvard Medical School his industry 
and ability soon attracted the attention of sueh eminent pathologists 
as Councilman, Welsh and Flexner. In 1900 Dr. Pearee came to 
the University of Pennsylvania as one of Dr. Flexner’s assistants 
and not long thereafter he became Assistant Professor of Pathology 
in that institution. In 1903 he went to Albany, N. Y., as Professor 
of Pathology and Bacteriology in the Albany Medical School, and 
at the same time carried on the duties of Director of the Bender 
Hygienic Laboratory, as well as those of Director of the Bureau of 
Pathology and Bacteriology of the New York State Department 
of Health. Five years later Dr. Pearee was made Professor of 
Pathology in the University and Bellevue Hospital hledical College 
in New York City. In 1910 he was called back to the University 
of Pennsylvania, to become the first Professor of Research hledicine 
ill that institution. For one year after his return to the University 
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of Pennsylvania lie was also Professor of Pathology. From that 
time on until he became associated with the Rockefeller Foundation, 
ten years later, his entire time was devoted to the successful con- 
duct and development of the new department of Research Medicine. 
Shortly after the United States entered the World War he was 
commissioned a Major in the Medical Corps of the Army. In 
1918 Dr. Pearce assumed the arduous duties of Chairman of the 
Medical Division of the National Research Council; his noteworthy 
accomplishments in this capacity are a matter of record. 

It was during the trying days of the World War that Dr. Pearce 
undertook the temporary Editorship of the American Journal of 
THE hlEDiCAL SCIENCES. When the call to active military service 
made it impossible for those who were editing this Journal to 
continue their work, it was Dr. Pearce who, with characteristic 
unselfishness, voluntarily^ assumed their duties without thought of 
recognition or recompense. The readers of the Journal can testify 
to the able way in which that publication was conducted under his 
direction. At this time it is but fitting that the publishers, as 
well as those who were then editors of the Journal, should again 
express their deep and sincere appreciation of the man who so 
generously' rendered such timely and efficient help to them and to 
the American Journal of the Medical Sciences. 

Known tliroughout the civilized world as a distinguished scientist, 
teacher, author and educator. Dr. Pearce occupied a position in 
medicine that cannot readily' be filled. His death is ah irreparable 
loss. Nevertheless, to those who have had the privilege of knowing 
him, it is both a consolation and a satisfaction to realize that his 
achievements in the field of medical education will live on, and that 
the y'^ears to come, even more than the present, are destined to 
prove the farsighted wisdom of his constructive policies. 

George Morris Piersol. 
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CHRONIC MENINGOCOCCUS SEPTICEMIA. 

(Chronic Meningococcemia.) 

By Harry Vesell, M.D., 

ADJUNCT ATTENDING PHYSICIAN, HARLEM HOSPITAL, NEW YORK CITY, 

AND 

Joseph Barsky, M.D., 

ATTENDING PHYSICIAN, BETH ISRAEL HOSPITAL, NEW YORK CITY. 


Gmisf, in 1898, stated that up to that time the meningococcus had 
not been demonstrated in the general circulation and that it had not 
been known to play the part of a general infective agent. With 
these preliminary remarks he proceeded to report tlie first instance 
in which the meningococcus was foiind in the peripheral blood. The 
patient Avas on Dr. Osier's service, admitted with the diagnosis of 
typhoid fcA’er. This first case of meningococcus septicemia was one 
of the acute variety with clinical signs of meningitis on the second 
day and death on the sixth. 

It remained for Soloman, in 1902, to point out first the chronic 
variety of meningococcus septicemia, that type which lasts several 
months and in which meningitis does not play so prominent a part 
or in wliich it frequently is absent. -It is to this type that the 
following remarks are essential!}' directed, and it is our intention to 
review the subject and report a case. Since Soloman’s paper many 
cases of cluronic meningococcus infection with very late or no menin- 
geal localization have been described, especially in tlie French litera- 
ture. Comparatively little reference is made to this type of tlie 
disease in the standard medical textbooks and in English medical 
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literature. However, in the following classification of meningo- 
coccus meningitis, Sir Humphrey Rolleston does give it a distinct 
place: 

1. Fulminating. 

2. Ordinal}^ acute. 

3. Abortive: 

(a) Septicemic. 

(b) Meningitic. 

4. Clironic: 

(a) Cases not treated, or unaffected by treatment. 

(b) Septicemic. 

(c) Enc^’sted or loculated meningitis, including posterior 

basilar meningitis. 

In describing 4(&) he states that meningococcus septicemia may 
precede, follow or occur without meningeal infection and may 
suggest malaria or enteric fever. 

The title, “Epidemic Cerebrospinal Meningitis,” which tends to 
direct all concern to the meninges and ordinary form of the disease, 
is the reason gi\'en by one author for the neglect and scant notice 
given to the extrameningeal forms of meningococcus infection and 
Herrick advocates abandoning the above name on this account. 
Indeed, the number of cases of meningococcus infection not develop- 
ing meningitis is sufficiently large to demand consideration. 

Xetter had observed the chronic septicemic type in 5 of 368 
cases of meningococcus infection and even relatively more common 
in private cases— 3 out of 90 (3.3 per cent). We believe this form of 
the disease sufficientl.y different from the acute variety to warrant 
separate consideration. 

Case Report. Mrs. S. K., aged forty-three years, born in Russia, was 
admitted to the Beth Israel Hospital on Maj'’ 11, 1927, complaining of 
feverishness and headache of four days duration. She stated that for the 
past four days she had been feeling feverish in the afternoons while in the 
mornings and evenings this temperature discomfort had not been present. 
On two occasions, four and three days before admission, she experienced 
definite rigors. The headache which also came on suddenly with the fever 
was rather severe. It was almost constant and referred to the whole head. 

The past history and family history otherwise were not relevant to the 
present illness. 

Upon admission to the hospital, the patient did not appear very ill but 
rather seemed to be quite comfortable lying in bed. The temperature was 
101° F., pulse, 90 and respirations, 20. 

Examination of the head was negative. There were no abnormal neuro- 
logic findings. The throat was not congested. Heart and lungs were also 
normal to the usual methods of examination. Splenic dullness could be 
made out to extend to the costal margin and on palpation the edge of the 
spleen could Just be felt under the costal arch. 

Over the abdomen, back and extremities, there was a diffuse erythematous 
eruption consisting of small slightly raised, tender, infiltrated, reddened 
spots ranging from 2 to 15 mm. in diameter. Outside of slight pain or 
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achiness on motion of knees and elbows, examination of joints was negative. 
The rest of the general physical, as well as neurologic, investigation proved 
unyielding. 

The results of the laboratory tests were as follows; 

The examination of the blood revealed 3,650,000 erythrocytes per c.mm. 
and 65 per cent hemoglobin (Sahli). There were 8400 leukocytes per c.mm., 
of which the polymorphonuclears constituted 80 per cent; lymphocytes 
(small), 18 per cent; transitionals, 2 per cent. Of the poljanorphonuclears 
2 per cent were eosinophils and 4 per cent were nonsegmented forms. No 
parasites or abnormal cells were observed. The blood was T 3 TDe 2 (Moss). 
The Wassermann, Felix AVeil and Widal tests (including tests for paraty- 
phoid A and B), and blood culture were all negative. The blood cheinistrj'’ 
was; Urea nitrogen, 10; nonprotein nitrogen, 22; creatinin, 1 ; blood sugar, 
100 mg. per 100 cc. of whole blood. The van den Bergh reaction proved 
negative on the direct test and gave a reading of 0.3 units on the indirect. 
The blood serum registered an icteric index of 2.5 units. The urine revealed 
no abnormalities on routine examination. Roentgenogram showed the lungs 
to be clear. 

The patient's condition remained practicallj’- unchanged for four to five 
weeks. The fever during this time reached 101° to 104° F. dailj’^ and was 
intermittent. The pulse rate not quite proportional to the fever, ranged 
from 90 to 100. During this period there were frequent recurrences of the 
eruption on the bodj^ extremities, palms of the hand and soles of the feet — 
crops appeared to come out with the rise in temperature and lasted several 
daj’’s, fading and lea\ang a discoloration. 

Prostration finally began to develop and a slight jaundice appeared. 

Two transfusions were given vdth very little effect. 

On June 3, twenty-seventh daj’’ of illness, a blood culture was reported to 
have 25 colonies on a plate. These bacteria were Gram-negative diplococci 
and had cultural characteristics of the meningococcus on diferential sugars. 
This blood culture was the fifth taken and was performed with the same 
routine technique (unenriched media). Three days later, spinal fluid 
examination for meningococci was negative. 

Except for the temperature the patient appeared to be fairR'^ well clin- 
ically up to June 14— thirty-eight days after the onset the patient began to 
complain of headache in the morning. At 2 p.m. she suddenly became 
comatose. The neck was distinctlj’’ rigid; pupils were dilated, the right 
greater than the left. There was no Kernig or Babinski sign. Spinal tap 
showed the fluid to be under increased pressure; 25 cc. of cloudy’’ fluid were 
removed and 25 cc. of an antimeningococcus serum were injected. 

June 15; Again after removal of spinal fluid 20 cc. of serum were 
injected intrathecally— the patient seemed to respond slightly. 

June 16; 17 cc. antimeningococcus serum given intrathecallJ^ 

June 17: 30 cc. spinal fluid removed — fluid is clearer. Twenty’^ cubic 
centimeters of serum given (a specially’' concentrated antibodj'^ solution 
furnished by New A'ork City Board of Health). 

June IS; 50 cc. antimeningococcus serum given intravenousty. 

June 19; 50 cc. tytimeningococcus serum given intravenouslj\ 

June 22; Condition veiy low, pupils dilated, do not react readilv, eves 
bulging and starey, patient is irresponsive. There is a marked Kern'ig sign 
and increase in nuchal rigidity. Forty-five cubic centimeters of cloudy 
spinal fluid removed, 20 cc. of serum given intrathecally. Fiftv cubic 
ceiitmieter.s of serum given intravenousl.y. 

June 23: 60 cc. antimeningococcus serum given intramuscularly; 40 cc. 
spinal fluul withdrawn and 20 cc. serum introduced. TJii.s the .speciall.v 
concentrated antibody solution. Coma deepened. At 9.45 iiatient had a 
convulsion, then ceased to breathe. 
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Additional Laboratory Data: 


Blood count. 


l 

! R.B.C. ' 

Hb. 

'W.B.C. 

Neutr. 

i Eosin. 

Nonseg. 

poly. 

Small 

lymph. 

Trans. 

i 

May 12 . . ‘ 3,650.000 i 

65 

8,400 

74 

2 

4 

18 

3 

May 14 . . 3,450,000 j 

Transfusion ‘500 cc. | 


11,400 

75 


7 

15 

2 

May 18 . . ' 3,700,000 i 

70 

' 16,100 j 

61 


20 

IS 


May 23 . . ' 3,950,000 ■ 

60 

12,000 

! S3 


2 

17 


June 4 . . 1 3,900,000 j 

Transfusion | 500 cc. ! 

65 

10,500 

81 


8 

19 


• 4,050,000 ! 


11,000 

76 


9 

13 

2 

i 3,300,000 1 

1 i 

65 1 

1 

10,000 

74 

1 

1 

5 

18 j 

2 


Blood Cultures. May 11: Sterile. (One blood culture taken outside of 
hospital— sterile.) 

May 16: SterUe. 

May 23: Sterile. 


June 3: Twenty-five colonies per plate (twenty-seventh day, Gram- 
negative diplococci). 

Cerebrospinal fluid. 






Cu. red. 




Pressure. 

. Albumin. 

Glob. 

Bubst. 

Bact. 

May 24 . 

. Clear 


Trace 

0 

0.04 


June 6 . 

. Secondary 


2 + 

2 + 

0.04 


June 15 . 

6000 

2 4* 

2 + 




June 16 . 

1040 

2 + 

2 + 




June 17 . 

1300 

3 + 

3 + 

2 *4" 


Meningo- 

June 21 . 

2300 

3 + 

3 + 


None 

cocci. 

June 23 , 

6100 

3 + 

3 + 

3 + 

None ^ 


Spinal Wassermann, negative. 






Discussion. Chronic meningococcus septicemia is usually char- 
acterized by a rather sudden onset. Headache, fever and joint 
pains is^ the patient’s complaint. The headache is neither severe 
nor has it a particular localization. It may be frontal or it may be 
present all over the head and is usually constant. The fever is of 
the intermittent type, ranging from 99° to 102° or 104°, and continues 
as such throughout the course of the illness, at times with afebrile 
periods of four to six days. Netter has carefully described the 
febrile reaction and has some temperature charts which closely 
simulate the paludal type of intermittent fever. One of Dock’s 
cases had seven consecutive tertian paroxysms of fever. 

Joint pains with or without swelling and redness of the joint, may 
be a prominent feature of onset and range much in severity. While 
a 10 per cent complication in the acute disease, it is much more 
frequent in the chronic condition (43 of 68). An arthritis difficult 
of differentiation from acute articular rheumatism may present 
itself. With headache, fever and joint pains as the only complaint 
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and but slight prostration, the disease continues. During the first 
weclc, and often during the subsequent course, at irregular intervals 
and at irregular times, the patient may have chills true rigors 
numbering from two to a half dozen or more in all. By the end of 
the first week a somewhat characteristic rash appears and this 
quartet of headache, intermittent fever, joint pains and charac- 
teristic rash is sufficiently labeling and identifying to some French 
authors to permit the presumptive diagnosis of chronic menin- 
gococcus septicemia. 

Otlier less common modes of onset are as a focal infection such as 
a tonsillitis, sinusitis, artlmitis, or meningitis. At times a slow 
insidious onset (Merklen, Wolf, Froelich) may inaugurate the illness. 

Cases may be part of an epidemic or they may be sporadic. The 
disease is more prone to occur in adults and especially in males. Of 
27 cases of meningococcus septicemia (acute and chronic) reported by 
Cholier, Giraud and More, only 4 were in females and tlrree-quarters. 
were between the ages of twenty and tliirty years. Late spring 
and early summer are the seasonal preferences. 

Physical Examination. The patient early in the disease does not 
appear acutely ill, but rather quite comfortable and he may not 
even be confined to bed. The rash is quite prominent. It appears 
during the first week, though not necessarily so. Four of Netter’s 
5 cases never had a skin eruption, but most of all the other’s cases 
reported did (Soloman, Vignot, Herrick, Morgan, Neergaard, Dodc, 
and so forth). The rash is of the multiform erythematous type, 
consisting of crops of firm, tender, slightly raised, red to bluish-red 
nodules from 0.25 to 2 cm. in diameter. They are found especially 
on the extremities and trunlc and occasionally on the face. They 
tend to fade after several days and then recur. Frequently new 
crops come out with each rise of temperature and these may last only 
twelve hours. They have been noticed to disappear with the onset 
of meningitis. The skin lesion has been likened to erythema multi- 
form with a marked nodose element (Netter) . It does not, however, 
leave the bluish discoloration on disappearance as does erj^thema 
nodosum (Morgan). Other t}q)es of skin manifestations found are 
erythema multiforme, erjdliema nodosum, purpura, petechise, 
lenticular rose spots (Netter) and herpes. Two types of skin lesion 
may be present togetlier. The rash is possibly due .to cutaneous 
emboli of meningococci (Rolleston and Renault and Cain) or to 
toxic effect on tlie capillary endothelium. 

Further examination at tliis early stage usually shows the absence 
of any signs of meningitis. There is no nuchal rigidity and the 
Kernig sign is not obtainable. Eyes and the cranial nerves prove 
to be normal on examination. The accessory sinuses of the head 
have not been sufficiently studied in these cases to make general 
statements concerning tliem. Herrick reports meningococci in 
empyema of the accessory sinuses. His case number tluree of sub- 
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acute meningococcus sepsis without meningitis started with a 
tonsillitis aiui sinusitis. The infected sinus was punctured and 
drained and though no culture of the pus was made, from further 
observations the infection was probably of meningococeie etiology. 
His case number six also was one of sinusitis with rash and no menin- 
gitis. Here culture of the sinus pus revealed meningococci. 

An acute or subacute tonsillitis and pharyngitis is a not infrequent 
finding, but there are not sufficient reports on cultures from the 
tonsils and nasopharynx in these cases to draw conclusions as to 
their infection by the meningococcus. Are they the portal of entry 
for the chronic sepsis? 

Pulmonary involvement in chronic meningococcemia does occur. 
jMeningococcus pneumonia is said to differ from the ordinary’’ pneu- 
monococcic type of primary lobar and bronchopneumonia in having 
a more insidious onset and it is claimed not to produce pain in the 
side. Meningococci have been found in the sputum of some cases. 
Pulmonary infarcts and pulmonary abscesses have been found due 
to inflammatory thrombosis of a branch of the pulmonary artery and 
the meningococcus has been obtained from the clot in the artery. 
In a case of bronchopneumonia following measles, Chickering lias 
^eco^’'ered the meningococcus by lung puncture. 

Casting some doubt on meningococcus pneumonia, Zinsser states 
that reports of meningococci in bronchial secretion from broncho- 
pneumonia and lobar pneumonia have usually been based upon 
insufficient bacteriologic evidence. 

Of the cardiac complications, endocarditis, pericarditis and myo- 
carditis have been described. Cecil and Soper, in 1911, were able to 
find 4 cases of meningococcus vegetative endocarditis in the litera- 
ture. Krumbhaar added 3 in 1918, from the war epidemic. Roads, 
in 1927, after a careful survey of the literature was able to locate 11 
cases most of which were of the acute variety of the disease, though 
some lasted five to twelve weeks (Mackarell) , In some of these cases 
vegetations with meningococci were found on the mitral and aortic 
valve. Meningitis was not present in the majority. These cases 
are considered essentially endocarditis, that is, valvular heart 
disease due to the meningococcus. Meningococcus myocarditis is 
extremely rare. Pericarditis is not a very uncommon complication. 

The spleen is frequently enlarged; and in most cases sufficiently so 
to be easily palpable. In 11 cases of both the acute and chronic 
form of meningococcus septicemia the spleen was enlarged in 9 
(Chalier, Giraud and More). Nine of 68 cases collected by Dock 
had splenomegaly. 

Joint manifestations range from mild fleeting arthralgia with no 
other local signs, to purulent artliritis with markedly swollen and 
reddened joints. This disturbance comes on early in the disease and 
rarely does it persist throughout the entire course of the disease 
although the signs may come and go. The joints of the lower ex- 
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tremities are the ones most often involved. Several are affected at 
one time and the involvement tends to be migratory. The purulent 
type is apt to be localized to one joint. 

Laboratory Data. Examination of the blood shows a mild to 
moderate leukocytosis ranging from 10,000 to 15,000. In the cases 
to be reported, blood counts were taken tlmoughout the course of 
illness and they ranged from 8400 to 16,100. The percentage of 
polymorphonuclears was between 7 0 and 80. Anemia is not marked, 
the* number of red blood cells rarely being greatly diminished. 
Hemolysis, as evidenced by the van den Bergh test was not indi- 
cated in our case. The icteric index was 2.5 and the indirect van den 
Bergh normal. 

It is interesting to note that blood cultures taken early in the 
disease and even during the first three weeks most frequently reveal 
no growth. In some cases this may be due to the failure to use 
properly enriched culture media, but certainly not so in all. In 
Dock’s 68 collected cases, meningococci were found in the blood in 
41 — 15 only when enriched media was used; in 10, cultures were 
repeatedly sterile; of these 10, enriched media was utilized in 2. In 
Morgan’s first case, the blood culture was positive only on the forty- 
ninth day of illness and in the second case on the thirty-ninth day. 
This was the sixth culture. Neergaard reports the cultures positive 
on the thirty-first and forty-first day. In the following case grovi;h 
was first obtained on the twenty-seventh day of illness. 

A sterile culture, especially one on ordinary media, does not exclude 
the presence of a bacteriemia. For cultivation of the meningococcus 
one should use media enriehed with blood serum or ascitic fluid, 
remembering that the meningococcus is practically an obligator 3 '' 
aerobe and grows best at 37° C. and neutral reaction. Without 
transplants tlie culture remains alive but a short time. In serum 
agar the organism ma 3 '^ die out in two to three da 3 ’s. Exposed to 
sunlight and dr 3 dng the culture will die in twenty-four hours. 

Microscopical^" the Gram-negative intracellular and extracellular 
diplococcus of Weichselbaum ma 3 " closety resemble the gonococcus. 
In making the differential diagnosis, observance of the marked indi- 
vidual size variation of former is of help. With the Neisser stain 
mctachromatic granules in the center of the cell bodies of the 
meningococcus may be demonstrated. These two organisms should 
also be separated by their different actions on the sugars. The 
meningococcus ferments both dextrose and maltose. The gonococcus 
ferments dextrose but not maltose. 

While these methods arc helpful, agglutination tests arc desirable 
and add conclusiveness to the diagnosis. The organisms cultured 
from the patient .should be agglutinated by a ])()lyvalent antimenin- 
gococcus scrum in various dilutions. Some antimeningococcus sera 
from horses may agglutinate homologous .strains in dilutions of 1 to 
3000 and other meningococci in 1 to 500 dilutions. Occasionally 
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the organisms first isolated may prove inagglutinable, wliile sub- 
cultures are agglutinated. Prolonged incubation has been shown 
to disturb the specificity of agglutination. 

The patient’s blood serum can be examined for antibodies by 
agglutination tests with meningococci. In one case meningococci 
were agglutinated by patients serum in dilution of 1 to 400. 

As for the urine, findings, such as albumin, attributable to the 
fever, ma}* be present. It is extremely rare to find the meningo- 
coccus in this fluid, however Netter did obtain this organism on 
culture of urine withdrawn from the cadaver on three occasions. 

The spinal fluid, in cases where signs of meningitis were not present, 
was normal to every examination. It is considered inadvisable by 
some to perform a spinal tap in the absence of definite signs of 
meningitis or strong suspicions thereof. The danger lies in stirring 
up invasion of the meninges by the organisms already present in the 
blood stream, because of the disturbance in osmotic relationship 
between the two fluids and also possibly through the direct local 
mechanical trauma caused by the lumbar puncture. This, however, 
is not in agreement with Dock’s findings. The cases where meningi- 
tis was present, showed tj^jical spinal-fluid findings of meningococcus 
meningitis. However, the reducing substance, “sugar” may be 
present in normal amounts due to the organisms’ loss of its ability 
to destroy this in chronic cases. 

Diagnosis. Diagnosis, as has already been intimated, is rather 
difficult to make early in the disease. The intermittent fever rigors 
and the enlargement of the spleen often create suspicions of malaria. 
The rash in addition to the fever and splenic enlargement may sug- 
gest tj'phoid. If the joint involvement is at all prominent, acute 
articular rheumatism may be simulated. Brill’s disease and subacute 
bacterial endocarditis (Endocarditis lenta) must frequently be 
considered. Gonorrheal sepsis usually occurs within a few months 
of an acute attack. Bacteriologic differentiation here helps. In 
tj^ical cases vdth headache, fever of somewhat intermittent type, 
joint pains and the tender small erythematous nodular skin lesion, 
the diagnosis of chronic meningococcus septicemia may be enter- 
tained even in the absence of a positive blood culture. However, 
for definite and comdncing diagnosis, a positive blood culture should 
be obtained. Meningococci grown from other places than the blood 
such as the cerebrospinal fluid, joint effusions, sinus washings, empy- 
ema aspirations, may settle any existing doubts. The presence of 
meningitis at any time during the disease is highly suggestive. Also 
the incidence of a number of cases of meningococcus meningitis may 
hint at the proper diagnosis 

Course. The average duration of chronic meningococcus septi- 
cema is several montiis. Vignot’s 5 cases for example, lasted 85, 
65, 69, 113 and 130 days. During a large part of this time the 
patient’s condition may remain strikingly unchanged. Occasionally 
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there may be periods of comparative well-being when for some few 
days the patient is symptomless and even out of bed. ^ On the other 
hand, the onset of meningitis causes an abrupt change in the clinical 
picture. Meningitis is nearly always a late manifestation when it 
does occur. Its appearance was noted on : 15 to 20 and 25th day in 
Netter’s cases; 26 to 37 to 70th day in Pierre Louis Marie’s cases; 
28 and 40th day in Jottrain’s cases; 60th day in Soloman’s cases; 
56th day in Morgan’s case; and the 95th day in case of Moriquard, 
Bertaye and Charleux. 

Does the complication meningitis make the outlook more serious? 
The seemingly apparent answer is not borne out by tlie reports. 
Cholier, Giroud and More analyzing this point state tliat cases 
without meningitis had a 50 per cent mortality, four deaths in 8 
cases of their series, while those cases with meningitis had but a 
33 per cent mortality— 3 deaths in 9 cases. They believe that the 
localization in the meninges is favorable and helps the body to rid 
itself of the general infection. 

Prognosis. The prognosis in chronic meningococcus septicemia 
is not always bad. Indeed, Sergent considers meningococcemia, 
not of the acute type, the most benign of the septicemias and from 
his observation resulted in 90 per cent cures. In other series mor- 
tality ranged from 10 to 50 per cent. Poor prognostic signs are: 
abundance of eruption, hyperthermia, profuse diarrhea, tachycardia 
and especially a positive blood culture with many colonies per 
cubic centimeters. 

Treatment. No detailed routine treatment for this form of menin- 
gococcus infection has been established. However, it is thought 
that antimeningococcus serum should be given and bj'^ the intra- 
venous route. Netter has obtained cessation of fever in 3 cases 
after 3, 4 and 6 injections. Vignot reported good results on 40 cc. 
daily. Stirpe obtained a cure with 180 cc. Contrary results are 
those of Neergaard who, finding no apparent improvement in the 
patient after the administration of 477 cc. of semm, discarded its 
use— the patient recovered. In our case, 307 cc. of' antimeningo- 
coccus serum (polyvalent) were injected. Of this some was a speci- 
ally concentrated solution made by the New York City Board of 
Health Laboratories. This serum was given intravenously and 
intraspinally and intramuscularly but without success. The series 
is too small to warrant any conclusions. 

A strain or species specific antimeningococcus serum is preferable, 
if it can be obtained readily. liowever, if the type of meningococ- 
cus cannot be determined, the polyvalent antimeningococcus serum 
in 20 to 40 cc. doses by the intravenous route, given every tweh'c 
hours according to the severity of the patient’s condition, is probably 
the best treatment. To assure oneself that the serum to be used is of 
value, agglutination tests should be performed between the serum to 
be used and culture of the meningococcus obtained from the patient. 
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Transfusions, nonspecific protein shock therapy and intravenous 
injection of colloidal metals all have been used with but little 
benefit. Fixation abscess and vaccine treatment have been favorably 
reported on. 

Summary. Clixonic meningococcus septicemia (chronic meningo- 
coccemia) was first described in 1902 . Its rarity* is possibly more 
apparent than real (Marie). Scant notice given to this condition is 
in part due to the title “Epidemic Cerebrospinal Meningitis,” which 
tends to direct all concern to the meninges and ordinary form of 
meningococcus meningitis. 

Cluronic meningococcemia is characterized by a rather sudden 
onset with headache, intermittent fever, joint sjunptoms, a typical 
erythematous skin eruption. There is little prostration and the 
course is long, ’lasting two to three months. The outcome is usually 
more favorable than in other septicemias. Meningitis is absent in 
a large number of cases. Mdien it does occur it comes on late in 
the illness and apparently does not unfavorably influence the out- 
come. Other complications are considered. Early diagnosis is 
difficult, especially because the blood culture is frequently sterile 
until late in the disease. The treatment is with specific serum. A 
case is reported. 
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GONORRHEAL ENDOCARDITIS WITH RECOVERY. 

A CASE REPORT. 

By Matthew White Perry, M.D., 

CLINICAL PROFESSOR OP MEDICINE, GEORGETOWN UNIVERSITY SCHOOL OF MEDICINE, 

WASHINGTON, D. C. 


Relatively few cases of proven gonorrheal endocarditis witli 
recovery are recorded. In view of this fact, it seems worthwhile to 
report tlie following case. The case represents one in which the 
diagnosis of gonorrheal endocarditis seems certain. In addition to 
the miusual feature of recovery, the case is of interest as to the 
location of valve damage, and concerning the embolic manifestations 
which occurred. Furthermore, while recovery may have been 
purely accidental, the case may be of interest from the angle of 
therapy. 

Report of Case. M. L., aged twenty-two j’-ears, a clerk by occupation, 
single inale, ^Yas first seen on February 17, 1928. At this time, the patient 
had a slight elevation of temperature and he stated that he had been having 
fever for about a week. He, however, had not been confined to his bed 
during this time, and he Iiad had no cliills. He had had no evidence of 
rheumatic involvement. He complained only of fever and prostration. 
His past history was negative, except for a urethral discharge that Jjad bee;i 
present since early in November of 1927. This urethral discharge had not 
been recognized as gonorrhea until February 17, 1928, when positive 
smears were obtained. One year previous to the present illness the patient 
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had passed an insurance examination in which no cardiac abnorma]it.y was 
noted. 

The social historj' was negative except for the excessive use of cigarettes. 
The phj'sical examination, at the time he was first seen, was negative except 
for a slight fever (99.6°) and a tliick, j'^ellowish urethral discharge. There 
was no prostatic enlargement or tenderness and no tenderness over either 
kidne 3 % There was no evidence of epididjrmitis. The red blood cell 
count was 4,160,000, the hemoglobin 77 per cent (Dare), the white blood 
cell count 11,800. The differential count gave the following figures: large 
lymphocj’^tes, 24 per cent; endotheliocjiies, 1 per cent; large mononuclear 
cells, 2 per cent; poljnnorphonj^clear cells, 71 per cent; mast cells, 2 per cent. 
The urine showed a trace of albumin and many pus cells. It was otheruise 
negative. 

The course of the illness maj’^ best be presented bj" recording the daity 
notes wloich were made. 

February 24, 1929. The patient has had, since first seen, an irregular 
elevation of temperature and acceleration of pulse rate. He had todaj', 
for the first time, a severe chill and, following the chill, a temperature of 
105.6°. 

February 29, 1929. Routine physical examination is negative except in 
the follovdng findings concerning the heart. The heart is beating rapidly 
and out of proportion to the temperature (temperature, 99.6°; pulse, 104). 
The apex beat is slightly displaced to the left in the fifth interspace, and on 
percussion one notes slight left-sided widening of the area of cardiac dullness. 
On auscultation, there is heard in the pulmonary area, a soft, low-pitched 
sj'stolic murmur. This murmur is heard over a very limited area and is a 
very slight one. The pulmonic closing sound is split, accentuated and harsh. 
All other valve sounds are clear. No petechiaj are noted. 

Comvient. The historj’- of acute gonorrhea followed bj”^ a febrile course, 
with a chill and pulse out of proportion to the temperature, occurring after 
local symptoms have largely disappeared, and in the presence of a low-grade 
leukocytosis, and the appearance of a murmur in the pulmonarj'' area sug- 
gests gonorrheal endocarditis with probable involvement of the aortic or 
pulmonary valve. The blood pressure is 105 systolic and 65 diastolic. 

March 1, 1928. The patient is essentially the same as yesterda 3 ^ There 
is a distinct systolic murmur in the pulmonary' area. The murmur is a 
little louder than when last noted. 

March 2, 1928. Auscultation of the heart today' reveals a very' slight, 
but definite, early diastolic murmur in the pulmonary area. This is the 
first time that a diastolic murmur has been heard. The systolic murmur has 
disappeared. 

March 3, 1928. The patient had at 10 a. m. today a severe chill. Before 
this chill his temperature was 99°, his pulse 89. Following the cliill his 
temperature went up to 104° and his pulse to 130. Four hours later the 
temperature dropped back to essentially its former level. Of late the 
patient has had frequent, drenching night sweats. 

March 7, 1928. The patient had another chill today' (5.80 a.m.), but 
this chill was not followed by the sharp temperature rise previously recorded. 
The temperature for the past four days has ranged around 101.5° to 102° 
in the afternoons, dropping in the forenoons to 99° to 100°. The pulse in 
general has been out of proportion to the temperature. Ausculation of the 
heart reveals the diastolic murmur previously recorded, best heard in the 
pulmonary' area. It is a louder murmur and now occupies the whole of 
diastole. The area over which it may' be heard is somewhat limited. It is 
transmitted a short distance down the left border of the sternum. 

A positive blood culture, showing a pure growth of gonococci, is reported' 
today'. The culture was obtained on a bone-meat infusion agar and the 
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colonics appeared after four days' inculmtion. A number of Idood cultures 
have been taken but all had until today been sterile. The blood from which 
this positive culture was obtained w'as secured immediately after a severe 
chill. This had not been true of the samples of blood previousl}^ obtained 
for culture. A vaccine is to be prepared from the culture obtained today. 

March 8, 1928. A blood transfusion of 250 cc. of citrated blood is given. 

March 9, 1928. A blood transfusion of 250 cc. of citrated blood is given. 

March 11, 1928. The patient has been severely ill since the last note. 
He has had three chills wdth temperature rise to between 103° and 104°. 
A transfusion was given him immediately after his chill on March 8, 1928, 
aird appeared to produce no reaction. The transfusion on the ninth was 
given about four hours after a chill. The pulse and temperature are, in 
general, proportionate now'. 

March 14, 1928. A blood transfusion of 250 cc. of citrated blood is given. 

March 15, 1928. A blood transfusion of 250 cc. of citrated blood is given. 

March 16, 1928. Since the last note the patient has been better. His 
temperature has not been above 100°. His pulse has been relatively quiet. 

March 20, 1928. Examination of the heart shows the right border of 
cardiac dullness moderately displaced to the right. The diastolic murmur, 
best heard in the pulmonary area and transmitted down the left border of 
the sternum, is heard. The blood pressure is 110 systolic and 65 diastolic. 
No petechiaj are present. It is believed that the valvular involvement is of 
the i^uhnonary valve. 

March 22, 1928. The patient has been decidedly sicker. Beginning 
March 16, 1928, his temperature began to show wide excursions, varying 
97° to 104°. On March 20 he had a severe chill wdth temperature rise to 
104.3° and a pulse rise to 120. On March 21 his temperature went to 
104.4° w'ith his pulse to 135. He continues to have drenching swnats. 

March 23, 1928. The patient is given today 150 cc. of serum from a 
donor who 3 months ago recovered from gonorrheal arthritis. 

March 26, 1928. The patient is given today 250 cc. of citrated blood. 
He has had a low-grade polymorphonuclear leukoc 5 'tosis from the onset 
of his illness. Repeated examinations have shown the white cells between 
10,000 and 15,000. The patient has at no time showm much reduction 
in his red-cell count or in the percentage of his hemoglobin. Repeated 
examinations of the urine have failed to show blood. The urine does show' 
a trace of albumin and occasional casts. Examination of the heart today 
show's a very strildng, harsh, diastolic murmur, best heard in the pulmonary 
area and transmitted down the left border of the sternum. No murmurs 
are heard in other valve areas. The blood pressure is 110 systolic and 68 
diastolic. There are no peripheral evidences of aortic regurgitation. 

March 27, 1928. A blood transfusion of 250 cc. of citrated blood is given, 

h'larch 30, 1928. Yesterday at 1.30 p.m,, the patient, while feeling quite 
comfortable, suddenly developed a severe, knifelike pain in the left lower 
axillar}' region, making breathing very shaUow'lj' and he grunts w'ith each 
respiration. There is impairment to percussion in the left low'er thorax, 
laterally and posteriorally. Over this area breath sounds are diminished 
and voice transmission is diminished. The abdomen is markedly bloated 
with gas. The patient coughs wdth difficulty and brings up blood-stained 
material. Immediatelj' follow'ing the appearance of the above pain he W'as 
profoundly shocked. 

April 2, 1928. The patient received toda 3 ' 0,2 cc. of autogenous gono- 
coccus vaccine of a strength of 44)0,000,000 per cc. 

^ April 4. 1928. A blood transfusion of 250 cc. of citrated blood is given. 
Tlie smajl dose of vaccine created no reaction. 

^ April 5, 1928. A blood transfusion of 2.50 cc. of citrated blood is given. 
The patient has been running a much lower level of temperature, this since 
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March 25, 1928. Examination of the heart shows the murmur heretofore 
clescriixicl. At present tlie percussion outline of tlie heart seems essentially 
normal. There is pos,sibly slight right-sided widening. The painful condi- 
tion of the lung has gradually cleared and at present the patient is quite 
comfortable. There is slight impairment to j)ercussion_over the left base 
with diminution of breath sounds oyer the area of impairment. 

April 10, 1928. A blood transfusion of 250 cc. of citrated blood is given, 
0.4 cc. of the above-mentioned vaccine is also given. 

April 11, 1928. The injection of the vaccine yesterday was followed by 
a drop of temperature from 98.6° to 97.5° and followed by a rise of tempera- 
ture to 101°. The patient experienced a rather severe reaction to the 
vaccine. The patient’s temperature today reached 103.2°, the highest 
point for the past four days. 

April 12, 1928. A blood transfusion of 250 cc. of citrated blood is given. 

April 14, 1928. One-half cubic centimeter of the autogenous vaccine 
todaj’’ was followed b 3 ^ a severe reaction. To date no appreciable change in 
the general course of the case has appeared. In view of this, and in view of 
the patient’s dread of the reaction produced bj'’ the vaccine, it is thought 
vise to discontinue its use. The patient developed suddenly todaj’- pain in 
the left upper chest, made worse by deep breathing. This involved the 
scapular area and pain extended into the neck. The patient was not dis- 
turlaed for an examination of his chest. He is coughing blood-stained mucus. 
He appears to have had another pulmonarj'^ embolism. 

April 16, 1928. The patient’s general condition remains the same. His 
temperature ranges from 99° to 102°. The condition of his heart is essen- 
tially the same. 

April 18, 1928. The painful condition of the chest gradually disappeared 
follovung the occurrence of April 14, 1928. Again today, however, he 
complains of severe pain in the left upon thorax, and he is again cougliing 
blood. This is taken to be the third pulmonarj^ embolism wMch has 
occurred. 

April 19, 1928. One very satisfactory feature in connection with the care 
of this patient is the fact that he has eaten well during practically all of his 
illness. He has not lost very decidedly in weight, i&iother feature which 
bears mentioning is the fact that he has smoked very heavity of cigarettes 
during the whole course, consuming from 20 to 30 cigarettes a day. He 
is clinically better, at present. 

April 20, 1928. The pain above mentioned has continued to date. It is 
of a pleural type and has required morphin for relief. 

April 23, 1928. A blood transfusion of 250 cc. of citrated blood is given. 

April 24, 1928. A blood transfusion of 250 cc. of citrated blood is given. 

April 28, 1928. Since the last note the patient has been strikingly better. 
His temperature _ has been essentiallj’- normal. His pulse in general has 
been quiet. He is eating well, sleeping well and digesting well. 

The diastolic murmur, which seems to originate in the pulmonary valve, 
is as previously recorded. At no time during the course of the case has there 
been the blood pressure of an aortic regurgitation. At no time has there 
been erudence of congestive failure. 

April 29, 1928. 'The patient again has had a pulmonary embolism, 
characterized bj^ severe pleural pain involving the left base posteriallJ^ 
Following the pain he had a violent chill. His temperature, which had been 
essentially normal so long, went to 103°, and his pulse to 140. The patient 
became cj’-anotic, and he again coughed blood. His condition was so bad 
that he was not disturbed for examination of his chest, the clinical picture 
being so strikingly that of an embolism. 

Maj'- 2, 1928. The patient has had, since the last note, a “steeple” 
chart. His temperature reached 103° today, his pulse 120. 
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May 7, 1928. A blood transfusion of 250 cc. of citrated blood is given. 

May 8, 1928. A blood transfusion of 250 cc. of citrated blood is given. 

May 10, 1928. Following the last embolic manifestation, the patient 
gradually improved and he now has a normal temperature. His pulse varies 
between 80 and 100. He is clinically in good condition, at present. The 
heart murmur remains essentially unchanged. There is very little, if any, 
right-sided wdening and no left-sided vddening is apparent on percussion. 
The blood pressure is 115 systolic and 70 diastolic. 

May 30, 1928. The patient js discharged. He has consistently main- 
tained a normal temperature since the last note. His pulse has varied 
somewhat, but has ranged around 80 beats per minute. He has continued 
to gain in weight and strength. He has been gradually allowed to sit up 
during the past week. Final examination of the heart is as last recorded. 
Examination of the lungs reveals some impairment to percussion over the 
left base and lower axillary region, with diminution in intensit}’- of breath 
sounds and of transmitted voice. 

August 3, 1928. The patient reports that he is well. He has not 
attempted strenuous work, but experiences no cardiac difficulty on ordinary 
exertion. 

July 12, 1929. The patient reports bj’^ letter that he is well. 

Epicrisis. In all, fourteen blood transfusions were employed. 
All transfusions were of 250 cc. of citrated blood. In giving the 
transfusions the donor was bled 500 cc. and one-half this amount 
was given, the otlier half being kept in tlie icebox and given tlie 
following day. No reactions to the transfusions occurred. One 
injection of 150 cc. of convalescent serum was given. 

A limited use of autogenous vaccine appeared to be of harmful 
effect. 

A liberal food intake was maintained throughout the illness. 
Drug therapy, as indicated for pain and sleep and for bowel elim- 
ination, was employed. 

A moderate leukocytosis was present throughout the illness. The 
highest of 20 counts was 15,900, the lowest 9100. In all counts there 
was a moderate increase in the percentage of polymorphonuclear 
cells. A marked anemia did not occur. With the numerous trans- 
fusions the figures for the red-cell counts and hemoglobin deter- 
minations were near normal, throughout the entire course of the 
case. 

Frequent examinations of the urine -were made, and commonly a 
trace of albumin and a few casts were present. Pus, which had been 
present when the patient was first seen, soon disappeared. The 
urine at no time showed red blood cells. 

The location of the basal murmur, the occurrence of numerous 
pulmonary emboli, and the absence at all times of the blood-pressure 
change of aortic insufficiency make the location of the valve damage 
certainly the pulmonary valve. The jxatient now rei)re.sents a true 
case of acquired pulmonary valvular disease. 

A cliart showing the high and low temperatures of each dav 
follows. 
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Summary. 1. A case of gonorrlieal endocarditis with, recovery is 
reported. 

2. The findings making certain the diagnosis are recorded. 

3. The localization of the disease process in the pulmonary valve 
is shown and the reasons for this localization are given. 

4. Treatment of tlie case is reviewed and emphasis placed on the 
apparent value of frequent small blood transfusions in this treatment. 


AURICULAR FLUTTER FOLLOWING DIRECT INJURY TO THE 

CHEST. 

By Morris H. Kahn, M,A., M.D,, 

NEW YORK CITY. 

(From the Department of Cardiovascular Diseases, Beth Israel Hospital and the 

State Department of Labor.) 


The effects of direct mjury to the chest have, in recent years, 
been recorded in a number of contributions to the literature. Vari- 
ous types of heart conditions have been described resulting from 
external violence. The exact pathogenesis of these eonditions 
remains, however, speculative in certain types of cases. 

The literature is very scant concerning instances of auricular 
disturbances that follow direct violence to the chest. Vdiat the 
pathologic changes are that produce this condition one cannot 
declare witli certainty. However, the possibility of subepicardial 
ecchymosis in the auricular muscle must be considered. The 
cardiac damage in these cases is not disputable. 

Levinson^ and Kahn- have each reported a case of auricular 
fibrillation tliat resulted from a blow to the anterior chest wall. 
Rosenson^ has described a case of transient heart block produced by 
a blow. More serious lesions have been described extensively in the 
literature. Recently, the author has reviewed tlie subject at some 
length. 

In the present communication, I desire to present a case of unusual 
interest, as it is the first on record of auricular flutter produced by 
injury to the chest wall. 

Case Report. John M., a robust porter, aged fift 3 wiine years, gave a 
negative family history. His wife and three children were well; there had 
been no miscarriages and no history of familial diseases. He had suffered 
froni occJisional tonsillitis j'cars ago, and at that time had some stiffness of 
the joints. Ten or fifteen years before the present illness, he was injured in 
the left chest bj' a falling barrel, fracturing some ribs. 

The historj" of the accident is as follows: 

On lilarch 11, 1929 at 12.30 r.M., while holding down .and leaning over 
the handle of a crowbar which was forced under a heavy soda fountain, 



606 kahn: auricular flutter following injury to the chest 


the handle recoiled, striking the patient twice sharply against the lower 
left breast region. He screamed out loud with pain, was momentarily 
dazed and stepped away releasing his hold. He did not fall do%vn, did not 
faint or become unconscious; did not vomit, and did not cough or expectorate 
blood. 

The sharp pain continued and was localized outside of, and below, the 
left breast region, but it did not prevent the patient from continuing his 
regular work that day. In the evening, he applied chloroform liniment, 
but could not sleep for the pain. He did light work on the day after the 
accident, and on the follomng day he was sent by his employer to a phy- 
sician. who applied adhesive strips to immobilize the left chest. The 
patient continued work for two days more and then, on returning home, he 
suddenly fell and almost fainted. That night, he could not sleep because 
of precordial pain. He has not been able to work since then, but has 
visited his physician almost daily for “baking” treatment of the left chest. 

On March 20, Roentgen raj’’ of the chest revealed old fractures of the 
eighth and ninth left ribs. 

At the time of mj’ examination about three weeks after the injury, the 
patient complained of weakness, precordial pain, palpitation, and shortness 
of breath. This was worse on exertion, but also occasionallj’’ occurred while 
at rest. At night, he found difficulty in breathing and had “to sit up for 
pain.” There was occasional dizziness, but no headache; moderate cough 
and expectoration, but no hemoptysis. There was moderate edema of the 
legs. Vision and hearing had become somewhat defective. 

The phj’-sical findings three weeks after the accident Avere as follows: 
The eyes, mouth, nose and glands revealed nothing of significance. There 
was a bilateral chronic catarrhal otitis media Avith considerable deafness. 
The skin showed a desquamation in the left axilla Avith erj’thema due to 
pliA’siotherapj’. There aa’us a scar of an old carbuncle across the back of 
the neck. 

The right border of the heart percussed 3 cm. from the median line; and 
the left border 11 cm. from the median line, at the nipple line. The apex 
beat was felt poorly, diffuse in the fifth space within the nipple line. The 
heart action was irregular in phases, with occasional extrasj’stoles. The 
first sound at the apex was clear and of fair muscular quality. No murmurs 
were audible. The second aortic sound was slightly accentuated. There 
Avas moderate temporal tortuosity and a Sahli capillarj’- zone around the 
lower chest. The blood pressure was 160 sj’^stolic and 10*0 diastolic, Avith an 
alternating pressure of 130 systolic and 100 diastolic, eA’ery other beat. 

The chest was somewhat asj’'mmetrical Avith lateral flattening in the left 
axilla. Expansion was fair and equal. There Avas some diffuse tenderness 
oA'er the left lower axilla, more marked over the seA’enth and eighth ribs in 
the midaxillary line. There were no palpable fractures, crepitus or deform- 
ity. There was no SAA’eUing, ecchjnnosis, or other external evidence of 
injurj’. There AA'as moderate supraclavicular retraction. 

The lungs gax^e a hj'^perresonant note on both sides, anteriorly. Breath 
sounds were A’esicular, and there were atelectatic rales present, Avhich were 
more marked at the right base posteriorty. 

LNer dullness extended from the sixth rib to below the free border, the 
edge AA’as not distinctty palpable. The abdomen revealed no masses or 
tenderness. There was a large, right, oblique inguinal hernia protruding 
into the scrotum. The left inguinal ring admitted the finger tip, but 
there was no hernia. 

Orthopedic examination shoAA’cd slight scoliosis AA’ith conA'exity to the 
right. The patient had difficulty in lying doAvn and sitting up because of 
pain in the left axilla. There AA’as some pain on full extension of the knees. 
He walked AAith a gait favoring his left side. The upper extremities shoAved 




Fio. 1. — Elect rocarclioRraphic tracings taken three weeks after the injury to the chest, showing auricular flutter and occasional 

ventricular premature beats. 
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old swelling with Heberden nodosities about tlie finger joints. There was 
marked swelling of the lower extremities up to the level of the knees. I'lie 
tendon reflexes were normal. 

The urine showed some albumin, but no casts microscopically. The blood 
Wassermann test was negative. 

Teleroentgenographic examination of the heart and aorta revealed the 
following; The patient was of hypersthenic habitus. _ The heart was 
obliquely oval in shape, and there was increased obliquity of the cardiac 
axis. It was enlarged in its transverse and longitudinal diameters, and the 
right auricular and left ventricular curves were accentuated. The aortic 
arch was sclerosed. The measurements were as follo\ys; Median right, 
9 cm.; median left, 9.5 cm.; aorta, 7 cm,; longitudinal, IS cm.; pul- 
monic fields, 27 cm. 

The polygraphic tracings showed the existence of bigeminy over long 
periods in which every alternate cycle was extrasystolic followed by a 
compensatory pause. At other times these extrasystoles were infrequent 
and a regular pulse was maintained at a somewhat slow rate. The jugular 
curve showed very characteristicallj'- the waves of auricular flutter. The 
apex tracing was small and trapezoidal. 

The electrocardiogram showed left ventricular preponderance. There 
was an inconstant ventricular rate of about 75 to 80 per minute. The 
auricular rate was 300 per minute Avith distinct waves of auricular flutter 
shown conspicuously in Leads II and III. There was a relative heart 
block of 4 to 1 . At times, the ventricular rate increased over a short period, 
with a relative 2 to 1 block. There were occasional aberrant waves of 
conduction through the ventricle with slight distortion of the ventricular 
cycle. Occasional premature beats occurred, arising from the apex of the 
right ventricle. During some periods in the electrocardiogram, there was 
present a 4 to 1 and 2 to 1 alternate relative auriculoventricular block, 
producing an alternans type of pulse due to the difference in ventricular 
filling at every other cycle. 

The voltage was low in all three leads. There was no widening of the 
Q-R-S wave, and no eAudence of niyoneural conduction defect. 

A month later, the Iwer was found to be enlarged to four fingers below 
the costal margin. The edema of the extremities persisted. 

The Roentgen ray shadow at this time, showed a slightly increased 
transverse diameter of the heart, but the occsaional ventricular premature 
beats and the auricular flutter persisted in the electrocardiogram. 

Treatment by digitalis and quinidin, and a strict Karrel diet was ineffec- 
tual in producing improvement of the patient’s condition AAdiich grcAV 
progressiA^ely A\nrse. SAvelling of the scrotum developed and the urine 
shoAved an increased amount of albumin with a rare hyaline and numerous 
granular casts, and occasional red blood cells. 

The condition persisted unimproA'ed for another month. 

The patient died four months after the accident. Unfortunately a 
postmortem examination Avas not made. 

Discussion, In tliis case, tire cardiac symptoms, including the 
sharp pain in tire precordial region, followed immediately upon the 
recorded accident. In point of time the onset is therefore closely 
and directly associated Avith the injury. In the absence in the his- 
tory and physical examination of any of the other causes AA-hich 
might induce auricular flutter, sucli as marked arteriosclerosis, 
syphilis, hypertension, rheumatism, GraA'e’s disease or any other 
toxic or infectious conditions, avc arc led to the assumption tliat tliere 
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was a direct relationship between the alleged accident and the 
patient’s condition. 

His previous ability to do hard work certainly gainsays any exist- 
ence of this condition prior to the alleged direct trauma to the chest. 
The location of the extrasystolic cycle is particularly suggestive of a 
relationship, as the right ventricle is most exposed to the effects of 
direct violence to the anterior chest wall. The pathologic changes 
that may have taken place from the injury are necessarily specula- 
tive. The possibility of subepicardial ecchymosis in the auricular 
muscle is to be considered. The process takes a long time to heal 
and therefore the auricular flutter may last an indefinite period 
of time. 

There is an interesting feature suggested by the electrocardio- 
gram that deserves a word of note. In Fig. 2, it is to be noted tliat 
the alternate ventricular cycles occur after every four and every 
two auricular contractions. This produces an arrhythmia which 
is hardlj’^ appreciable as one listens to tlie auscultatory effects in 
taking the blood-pressure measurements. The impression then is 
a distinct pulsus alternans with a difference of 30 mm. in the systolic 
pressure between alternate cycles. This difference is equivalent to 
half the pulse pressure. One may judge from tliis that the auricular 
function in this case in producing ventricular filling is a most im- 
portant one. Apparently every contraction of the auricle during 
flutter contributes its defi n ite measure of blood to the ventricular 
volume. 

Another feature in the electrocardiogram is of great and sugges- 
tive interest. It is to be noted that preceding every ventricular 
cycle that follows two auricular contractions, there is a normal F~R 
interval of 0.2 seconds. I^flien four auricular waves occur, conduc- 
tion becomes reduced to 0.14 seconds. It is thus seen that there is 
an improvement of conductivity following the longer periods of 
block. 

We shall have to leave unanswered the question of why in some 
cases auricular fibrillation occurs as a result of direct injury to the 
chest; and in this case, auricular flutter. It is possible that the 
incidence of this condition depends upon the location of the lesion 
in the auricular musculature, its proximity to the region of the sinus 
node, and its distribution otherwise throughout the auricxflar wall. 

I^Tienever a colliding force has been directed against the pre- 
cordial region of a patient, the possibility of myocardial damage 
must be kept in mind. If fracture of the ribs or injury to the 
pleura occurred such suspicion becomes emphasized. The presence 
of irregular action which supervenes upon violence to the heart is 
a significant sign. Although the pain has no particular characteris- 
tics, it is usually localized over the injured area and sometimes 
radiates to the left axilla or below the left breast. 

It must emphatically be recognized that milder injuries of the 
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myocardium, consistent with life over a varying length of time, may 
take place. The symptoms and signs, as well as the disability in 
such cases, usually persists. 

Summary. 1. A case is reported in which, following direct 
violence to the chest, auricular flutter was discovered with signs of 
heart failure. 

2. The pathogenesis of this condition is only to be surmised. The 
possibility of subepicardial ecchjmaosis in the auricular muscle is to 
be considered. 

3. Milder injuries of the myocardium may result from direct 
violence to the chest with consequent disability, although consistent 
with continued life. 

4 . The blood pressure findings suggest that a definite amount of 
ventricular filling is produced by each auricular contraction. 
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THROMBOSIS OP THE HEPATIC ARTERY. 

By Bernard Seligman, M.D., 

BROOKLYN, N. Y. 

(From the Division of Laboratories, Monlefiore Hospital.) 


Thrombosis of the hepatic artery is a pathologic curiosity and 
has been reported only once before by Lancereaux.^ Rolleston" 
suggests that this case might have been due to an embolism from 
thrombi in tlie vessels of the lower extremities. Embolism of this 
^'essel is also rare but cases have been reported by Chiari^ and 
others. Chiari fomid complete necrosis of the liver, the main trunk 
of the vessel being involved. Lancereaux^ and Ogle® have reported 
cases of embolism at the bifurcation. In Ogle’s case there were 
anemic infarcts in the liver but no general necrosis. Septic embol- 
ism of the smaller branches of the hepatic artery occurs in hemic 
infections and gives rise to pyemic abscesses. Embolism occurs in 
generalized tuberculosis and sarcomatosis (Rolleston-). Closure of 
the smaller vessels is usually not followed by necrosis (Kaufmann®). 

Friedenwald and Tannenbaum^ recorded 65 cases of aneurj’^sm 
of the hejiatic artery. In 5 of these cases, the aneurysmal sacs 
contained tbrombi (Ledieu, Riedel, Reichman, Tuffier and Hoglcr). 
Throe others showed thrombosis of hepatic artery as well as the 
sacs (Liverato, Teacher and Jack, Mcrkd). Three showed necrotic 
areas in tlie liver (Brion, Bode, Dean and Falconer). In a case of 
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a small tuberculous aneurysm of a branch of the hepatic artery 
associated with thrombosis of the portal vein, Thompson® found 
definite infarcts in the liver. Stokes and Inglis® reported an 
aneurysm of the hepatic artery with acute pneumococcic endocardi- 
tis raising the question of the infectious nature of this aneurysm. 

In this paper, the metabolic changes are not discussed, as they 
are not brought out in the two cases here reported. These are 
presented ; one from the Laboratory Division of Montefiore Hospital 
under the supervision of Dr. David Marine, and the second from the 
Krankenliaus im Friedrichshain, Berlin, through the courtesy of 
Prof. Ludwig Pick. 

Case Reports. Case I.~M. L., male, aged forty-three years, born in 
Russia, resident of U. S. A. seventeen j'^ears, an operator, was admitted to 
hospital, June 11, 1927. He died June 20, 1927. C. C. Dyspnea. Pain 
in stumps of both legs. Loss of 40 pounds in one year. 

Present Illness. Patient had cramplike pains in both legs in 1915, worse 
on walking, relieved by resting or sitting. In 1916, amputation of the 
right leg above the knee was performed on account of the development of 
gangrene of the first and fifth toes. In November, 1921, amputation of the 
left leg below the knee was performed at the Lebanon Hospital for gangrene 
of the first toe. The popliteal artery was almost completely obliterated by 
a fibrotic canalized thrombus %vith an inflammatory reaction in the coats of 
the vessel. The diagnosis was thromboangiitis obliterans. Four further 
operations to upper third of left thigh were performed on account of failure 
of the stump to heal; last in December, 1926. Pain recurred in both . 
stumps. 

In Maj’’, 1926, he developed sudden onset of shortness of breath, fear of 
impending death, choking sensations and pressing pain over the precordium 
radiating to sternum and up to neck. He was rushed to a hospital where he 
remained three weeks. He was given digitalis and felt relieved. He spent 
varjdng short periods in four institutions for recurrent heart attacks which 
became more frequent, sometimes two or three in twenty-four hours. On 
two occasions he expectorated bright-red blood. He had spots before his 
eyes and diplopia. For two months he had edema of the stumps, constipa- 
tion, piles, indigestion, nocturia two to three times, urinating three to five 
times daily. In May, 1927, he had bloody urine for four days. Prewous 
and family history were irrelevant. 

Physical Exaahnation. Sallow complexion with marked pulsations of 
the vessels of the neck, anxious expression, orthopnea, marked dyspnea, 
wasting. 

Head. Complete alopecia, pupils somewhat irregular, react somewhat 
sluggishly to light, well to accommodation. Two artificial teeth, numerous 
gold crowns, tongue slightl}’^ coated, pharynx slightb'^ reddened. 

Neck. Right submaxillary gland enlarged, th}Toid slightly enlarged. 

Chest. Negative. 

Lungs. DuUness to flatness Mth slightly dimini.shed breath sounds, 
D8 to DIO, left posteriorly; small moist rales at both bases. 

Heart. Apex in sixth interspace at anterior axillary line, rate 98, no thrill, 
no enlargement to right; dullness in fifth interspace, 10.5; sixth, _ 11.2; 
occasional premature beat, soft low, systolic murmur is heard be.st in the 
third interspace to the left of the sternum. A2 is more accentuated than 
P2. Radial artery is beaded, pulses forceful, blood pressure: right arm, 
182 systolic and 118 diastolic; left arm, 190 systolic and 120 diastolic. 
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Abdomen. Liver four and one-half fingers-breadtii below the costal 
margin; fluid wave, free fluid in flanks. 

Gcnilnlia. Attached to the left spermatic cord, a hard egg-shaped, 
tender mass is palpable. 

Extremities. Slight tremor of the fingers; both legs amputated, _ right 
stump at junction of middle and lower thirds of thigh, left at junction of 
upper and middle thirds; both markedly edematous. 

Course. June 19, 1927. The patient suddenly became cyanotic, 
d 3 '^spneic, respirations 32 per minute, complained of cardiac pain and 
abdominal distention. The pulse was strong and regular. Edema of 
hands rapidly developed, loud moist rMes were present at both bases with 
fluid in the left chest and ascites. Respirations were 56 per minute. 
Blood pressure rose to 232 systolic and 130 diastolic. Patient received 
morphin and atropin. He became markedly cyanotic, stuporous, irrational, 
respirations were labored. He died at 3 a.m., June 20, 1927. 

Laboratory Findings. Red blood cells, 5,400,000; hemoglobin, 92 per cent; 
white blood cells, 8120; polymorphonuclears, 82 per cent; small Ijunphocytes, 
14 per cent; large lymphocytes, 4 per cent; blood sugar,* 172; blood urea, 
19.1; blood Wassermann, negative. Urine: trace of albumin; P.S.P.: 
8-1-10 per cent = 18 per cent. 

Eleetrocardiogram. L-V-P. P notched in first and second leads; slight 
peaked notclnng of Q-R-S in second lead; A-V conduction time —0.18. 

Roentgen Ray. Fluid at right base; heart enlarged to left. 

Temperature. 98.6°, on admission, to 96.6° before death. 

Anatomical Diagnosis. Thromboangiitis (clinical); generalized athero- 
sclerosis, moderate; cardiac hj’^pertrophj’- and dilatation; surgical amputa- 
tion lower extremities; thro77ihosis of hepatic artery; thrombosis of left iliac 
artery; arteriolo- and arteriosclerosis of ludneys; adenoma suprarenal; hydro- 
cele spermatic cord (left) ; terminal bronchopneumonia. 

General appearance and external findings were similar to phj^sical findings. 
Liver was 2 cm. below the costal margin. Abdomen contained a liter of 
turbid fluid. There were adhesions between fundus of gall bladder and 
hepatic flexure of colon. The intestinal coils were moderatelj’^ distended. 
Stomach was markedly dilated. 

_ Heart. Weighed 550 gm. Measure77ienls: Aortic ring, 7 cm.; mitral 
ring, 10; pulmonic ring, 8.5; tricuspid ring, 12; left ventricular wall, 15 mm.; 
right ventricular wall 5.8 mm. Heart was markedly enlarged, right side 
fiabbi’’, left ventricle firm. Epicardial surface was thickened, opaque in a 
small area over the left auricle. Sinuses behind the pulmonic leaflets were 
markedlj'^ dilated and thinned out. There was marked dilatation and slight 
hypertrophj'^ of the right auricle and ventricle, especiallj’’ in the region of 
the pulmonar}'^ conus. Left auricle was slightlj”^ dilated, endocardium mod- 
erately thickened, opaque. Left ventricle was markedl.y enlarged, firm 
marked dilatation, moderate hypertrophy. Endocardium showed a few 
scattered j’^ellowish-white puckerings, up to 1 cm. in diameter. Mjmcardium 
was firm, pale. 

Limgs. Right: All three lobes were voluminous, upper two lobes were 
soggy. Lower lobes contained scattered irregular nodules of consolidation. 
On section, there was marked chronic passive congestion throughout with 
slight edema. In lower lobe scattered areas of early bronchopneumonic 
consolidation were present. The bronchi were dilated and contained large 
amounts of mucopurulent material, mucous membrane was purplish. 
Vessels: All arteries were moderately thickened vnth numerous athero- 
matous jflaques. Root glands were edematous, enlarged, moderatelv 
congested. 

* One year Iwfore (Juno 15, 1020, Ix^banon Hospital), blood .suftar, 10-5 ; urea, 20 
and Wassermann negative. 
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Left: There was chronic passive congestion. Bronclii, vessels and root 
glands were similar to those of the right lung. 

Liver. "Weighed 1760 gm. The organ was larger and ftriner than 
average. The capsule was very slightly thickened and wrinkled. On 
section, architecture was blurred, lobulations were fairly regular, central 
veins were prominent. The tissue was uniformly pale except for the 
regions along the borders, where there was a moderate passive congestion. 
The entire hepatic artery was tlirombosed by a laminated, partially organized 
(?), firmly adherent clot which extended into both main right and left 
branches. The celiac axis, gastric and splenic arteries were markedly 
thickened but not occluded. The right and left divisions w'ere markedly 
tortuous, dilated and thickened. The thrombi were traced several centi- 
meters into the depths of the respective lobes. The portal veins were 
slight!}'’ dilated, otherwise negative. 
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Ghaut I. — Temperature chart. 

Gall Bladder and Ducts. No abnormalities. 

Spleen. Weighed 200 gm. The organ was of average size, firm, capsule 
was slightly diffusely thickened, smooth. On section, surface was dark 
red, smooth, nodules were invisible, trabeculfe and vessels were normal. 

Kidneys. ^ Each weighed 120 gm_. Right: The capsule stripped fairly 
easily, leating a moderately superficial pitted purplish surface. On section, 
zones were of irregular width, striations were irregular and p3Tamids pur- 
plish. The larger and smaller vessels were markedly thickened. Left: 
Removal of capsule left a smooth pale surface studded with pin-head sized 
yellovish-white flecks. On section, the organ was strikingly pale, architec- 
ture was distorted and throughout the cortical and p3TamidaI portions 
there were pin-head and streaked areas of yellowish-white color. The 
pelves and ureters were negative, vessels were thickened. 

Suprarenals. Left weighed 10 gm., right weighed 8 gm. There was a 
cortical adenoma 1.5 cm. in diameter at the upper pole of the left. Other- 
wise both were similar. Cortices were wider than average, fatty. Medulla 
was small. 

Neck Organs. Not obtained. 

Gastroindeslinal Tract. The stomach was markedly dilated, mucous mem- 
brane was congested and covered with a thick layer of adherent mucus. 
The ascending and transverse colon showed marked congestion with small 
foci of hemorrhage of the mucous membrane. The rest of the tract was 
negative. 
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Pancreas. Organ was small. On section, there was moderate fatty 
and fibrous replacement of acinous tissue, islands were small. 

Pelvic Organs. The bladder, 'prostate and seminal vesicles were negative. 
Testes: There was a hydrocele of the left cord, represented by a thick- 
walled cystic structure filled ■with fluid. Tlie cyst measured 3 by 2 cm. 
The epididymes were negative. 

Vessels. Aorta: From the root to the bifurcation there was a diffuse 
atheromatous involvement sho'v\ing in places large elevations of translucent 
watery tissue. Throughout there were parallel linear streaks suggestive of 
lues. The branches showed similar thickening and parallel puckering. In 
the terminal portion of the iliac and the j^roxinal portion of the femoral 
arteries there was a brealdng down occluding thrombus. There were no 
thrombi in the right iliac artery. The vena cava and trihntaries were 
negative. 

Microscopic Notes. Heart. Moderate fatty infiltration of muscle 
fibers. 

Lxmg. Several sections 'show moderate chronic passive congestion, very 
slight thickening of intima of smaller vessels and marked thiefening of the 
intima of the larger vessels. In one section, a small vessel shows almost 
complete obliteration. One section shows a large area of recent broncho- 
pneumonia. 

Ldver. Marked passive congestion ■with slight degeneration at center of 
lobules. A large artery is markedly thickened due to proliferation of 
intima. Sudan III stain shows moderate fatty changes in liver cells. Glyco- 
gen stain negative. 

Spleen. Alarked passive congestion, Malpighian bodies are of average 
size, vessels are moderately thickened and h 3 mlinized. 

Kidneys. Several sections show a moderate number of glomeruli par- 
tialljr and completety obliterated bj'^ hyahnized fibrotic tissue, moderate 
number of tubules distended and ffled with pink-staining homogeneous 
substance; marked congestion; marked thickening of the intima of the 
larger and smaller vessels vdth almost complete obliteration of the lumen 
in places. Marked small round-cell infiltration throughout and in pehds. 

Suprarenal. Marked congestion. Cortical cells pale-staining and 
contain abundant lipoid. Another section shows a large cortical adenoma 
1 by 0.5 cm. in the gross. Vessels show moderate thickening of the intima. 

Pancreas. Two sections; Two small vessels in one section show com- 
plete obliteration of lumen with recanalized thrombi. Both sections show 
marked fatty_ replacement of acinar tissue. Islands average. Marked 
thickening of intima of A^essels. 

Prostate. Average. Marked thickening of the intima of the larger 
vessels. 

Testis. Atrophj’^ of tubular elements. Vessels show moderate thicken- 
ing of intima of vessels. 

Spermatic Cord. Marked tliickening of the intima of the vessels, two 
of them are partially occluded by organized thrombi. On the free surface, 
there is a laj^er of organized granulation tissue. 

lliymus. Well involuted. 

Stomach. Slight catarrhal inflammatorj^ reaction of mucous membrane. 

Colon . Marked congestion. 

Lymph Nodes. Moderate involution. 

Aorta. Four sections; Hjmlinization and fibrous thickening of intima 
with areas of cholesterol crj'stal spaces in several sections, with slight peri- 
vascular small round-cell infiltration. 

Vessels. For pictures and schematic representation see figures and 
Cliart II. Iliac artery: Marked thickening of tlic intima ■witli lij-aliniza- 
lion and fibrosis. Unclotted blood in lumen. Aorta: Moderate athero- 
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sclerosis. Hepfdic artery: Marked atherosclerosis, bland laminated clot. 
Left branch: Slight atherosclerosis, lumen is filled with bland laminated 
clot and small amounts of blood. Rtyhi branch: Occluding organized 
thrombosis. 



Chart II. — Schematic diagram of hepatic artery and branches. A, aorta, 
moderate atherosclerosis; B, main artery, marked atherosclerosis, bland laminated 
clot; C, left branch, slight atherosclerosis, bland clot; D, right branch, occhiding 
organized thrombus. 


Case II. — (Stadtisches Krankenhaus im Friedrichshain.) A female, 
aged fifty-four years, was admitted to Ward 15A of the hospital, July 24, 
1928, in a moribund condition and died two hours later; on admission, 
temperature 38° C., pulse 93. History was not obtainable. 

Autopsy (No. 900; performed July 25, 1928). External Appearance. 
Medium-sized female, elderly appearance, moderately muscular and 
adipose. Skin and conjunctiva w^ere light lemon-yellow in color. _ 

Brain. Basilar vessels showed tiny yellowish-white plaques on intima. 

Abdomen. On opening the abdominal ca%dty, slight amount of gas ex- 
caped; no fluid was present. Peritoneum smooth and glistening. Firm, 
wdiite, thin adhesions between the capsule of the spleen and abdominal 
surface of diaphragm. Firm white adhesions, separated with difficulty 
from the neighborhood of the distended gall bladder which was the size of a 
man’s fist. Pelvis clear. ^Vhite, firm adhesions around the tip of the 
appendix. Fine fibrinous adhesions between intestinal loops. 

Chest. Pericardium free. Few scattered adhesions of both pleuraj, 
especially at apex. 

_ Heart. Small and soft. Valves and chambers free. Fat infiltration of 
right ventricle. 

Left Lung. Pleura smooth except in regions of adhesions. Surface; 
grayish blue with numerous blackish spotting. At the apex, about the 
size of an apple, the lung was firm in consistency, airless. On section, this 
area was slaty-black in appearance — no fluid expressible. Numerous pin- 
head gray nodules, dry and fragile, were found in this mass. _ Remainder 
of lung, dtyk red in color. Pulmonary vessels wide, walls thin. Lymph 
nodes at hilum were hard, pea sized. 

Right Lung. At apex for a distance of about 2 inches in diameter the 
pleura was thickened. 
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Esophagus. At the height of the tracheal bifurcation, two bean-sized 
lozenge-shaped traction diverticula were found vnth few firm pea-sized 
bifurcation Ijonph nodes adherent to them. 

Thrjroid. Lateral lobes were 6 cm. long. Organ was firm, brownish 
red; on section, colloid containing. 

Spleen. Measured 11 by 9 by 2.5 cm. Smooth grayish blue surface, 
soft. On section, soft, moist, violet-red pulp scraped away very readily. 
Markings not made out. 

Appendix. Lumen of the apex for 3 cm. was replaced bj'' whitish wall. 

Stiprarenals and Vessels. Free. 

Kidneys. Left: 10 by 5.5 by 2 cm. Cortex and medulla distinct. 
Cortex, grayish-yellow, markings not distinct. Medulla, deep red, mark- 
ings plainly visible. Right: 11.5 by 6 by 3.5 cm. Similar to left. 

Uterus. Small, firm. Two small cervical polyps. Small amount of 
fresh blood in bod 3 ^ 

Pancreas. Average size. On the surface and around it, numerous 
scattered small areas of fat necrosis were found. On section, similar areas 
were found throughout the pancreas. 

Liver. Measured 25 by 16.5 by 15 cm. and was of average size. The 
capsule was thin. The lateral 5 inches of the anterior surface of the organ 
presented a mottled purplish-red appearance, being discolored by this ovoid 
area which narrowed toward the lower border. Numerous small con- 
glomerate greenish-yellow tiny areas were scattered throughout. The 
remainder of the right lobe and the entire left lobe were brownish-j'elloAv 
nith a pinkish-red network in them (dilated capillaries). The posterior 
and inferior surfaces were similar. 

On section, the left lobe of the liver and the left quarter of the right lobe 
were 3 mllo\vish-brown in color. The markings were indistinct. The area 
that was purplish-red in color was well demarcated by an irregular wavj' 
line that ran at an angle of about 20 degrees from the coronal section of the 
midportion of the liver, posteriorly and inferiorlJ^ Roughly, one half 
was purplish-red in color. The remainder of the cut surface was a j^llowish- 
bro^vn. Irregular moth-eaten j'^ellowsh-green areas about 1.5 cm. in diam- 
eter and smaller areas were scattered through the purplish area. The 
walls of these small areas were sogg^q smooth in places but for the mo.st 
part rough and were light to dark green in color. PracticaU.y all the large 
veins were filled with thrombi. Some of these were laminated. The 
larger arteries were filled -with adherent dark-brown clots. The large 
ducts were wide, the mucous membrane pinkish and slightlj'^ thickened. 

Gall Bladder. About two and one-half times the normal size. The 
peritoneal surface was covered bj”^ a thin adherent fibrinous exudate. On 
section, it contained about 100 small silver j’--faceted stones and thick 
dark-green fluid. The wall was slightb’’ thickened. The mucosa presented 
a niottled black and dark-green appearance as if necrotic. A large anthra- 
cotic lymph node was present near the neck of the gall bladder. 

Bile Ducts. Dilated, the walls were slight^’’ thickened with a jjinkish- 
red lining membrane and contained j'ellowish-brown bile. 

Hepatic Artery. The entire main artery and branches were free except 
for the right and left branches as the vessel entered the liver where a 
laminated dark-brown adherent clot was found. This exiended deep into 
the liver tissue. The clot could not be casil.v sejxaratcd from the vessel wall. 

Hepatic I’cnis. The right tributary of this vein was filled from its 
origin in the liver for about 3 cm. b.v a dark-brown nonadherent clot. 

Portal Vein. Heddisli-brown adherent thrombus originating at the 
bifurcation and extending into the branches in the liver . 

Uacteviologic examination of the spleen revealed Gram-))ositivc bacilli, 
staph.vlococci, Bacillus coli, Bacillus proteus and streptococci. 
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Anatomical diagnosis: Cholelithiasis; diphtheritic cholecystitis; throm- 
bosis of the portal vein, hepatic artery and branches of hepatic veins; acute 
cholangitis with cholangiectasis; cholangiectatic abscesses of liver; hemor- 
rhagic infarct of the liver (large); fat necrosis of the pancreas; infectious 
splenic tumor; parenchynaatous degeneration of heart and kidneys; healed 
tuberculosis L.U.L.; traction diverticula of esophagus; icterus. 

Microscopic Examination. Heart. Cells swollen and granular, 
moderate brown atrophy, moderate fatty changes in the musculature. 

Liver. Moderate congestion, granular degeneration and fatty changes 
in the regions beyond the infarct. The infarcted region is limited by hemor- 
rhagic and leukocytic areas. In places periportally, larger and smaller 
areas of necrosis vnth extensive leukocytic infiltration are found. The 
bile ducts show desquamation of mucous membrane and in some areas 
regeneration of the bile ducts is present. In places, the smaller vessels are 
filled with leukocytes and the endothelium is invaded by them. 

Gall Bladder. Bluish thick las'er of fibrin on an almost absent mucous 
membrane. Slight leukoc3i;e reaction in this fibrotic region and in the wall 
of the gall bladder. 

Portal Vein. Filled with a network of fibrin engulfing numerous degen- 
erated leukocytes with red blood cells at the periphery. The adjacent 
tissue and wall of vessel are markedly infiltrated by red blood cells and 
leukocytes. The connective tissue and musculature contain pale pink- 
staining cjToplasm, \yith moderate pyknotic changes in the nuclei. 

Hepatic Artery. Filled with fibrin, red blood cells, numerous degenerated 
leukocjdes and a medium-sized area of canalization. The wall is infiltrated 
vdth leukocytes. The vasa vasorum are congested. 

Pancreas. Larger and smaller well demarcated areas of fat necrosis are 
found. f 

Kidney. Capsule is thin. Tubules and glomeruli show marked replace- 
ment of the protoplasm by a granular pink-staining material. In places 
there are ghosts of glomeruh. The tubules are filled -Rnth a pale pink- 
staining material. Moderate fresh calcium deposits are present in the walls 
of some of the tubules. The smaller and larger vessel walls are moderately 
thickened and filled with pink-staining amorphous material. 

Discussion. Lesions of the hepatic artery are often overlooked by 
pathologists who do not open the vessel for its entire lengtli as a 
routine. This may partly account for the rarity of hepatic artery 
thrombosis in the literature. 

These rather rare and imusual cases reopen the subject of lesions of 
the hepatic artery and the effects of its ligation in animals and in 
man. This has been a very fertile field for physiologists since 
Simon de Metz,“ in 1828, first ligated the hepatic artery in pigeons. 
Cohnheim and Litten“ and Doyon and Dufourt^^ produced experi- 
mental thrombosis of the hepatic arterj^ with subsequent necrosis 
of the liver by tying off the main artery and its branches. Segall,^® 
in an extensive dissertation on the liver circulation, reviews the 
literature and stresses the importance of proper surgical ligation. 
He reached the conclusion that the hepatic artery might be ligated 
in the human in its main stem proximal to the gastric artery without 
notable effects on the nutrition of the liver. Ligation distal to the 
gastric artery when the hepatic artery is previously healthy, results 
in more or less extensive necrosis and eventual total necrosis must 
be feared. Necrosis of tlie liver occurs when there are no accessory 
hepatic arteries, no unusually large collaterals, or from sudden total 
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obliteration of the flow. Arterial blood is essential to the life of the 
liver substance. 

Nicolctti'-’ offers the explanation that the broad junction of the 
hepatic lobes with each other in man makes it possible to ligate 
separately the final branches of the hepatic artery, but Naratli and 
Thole'® believe the dangers of necrosis are too great to permit 
separate ligation of these branches. 

Narath'® has reported 20 cases of ligation of the hepatic artery 
or its branches. Two cases (Socin and Salzer) died within- seven 
hours and showed no necrosis of the liver at autopsy. Two cases 
had the portal vein as well as the hepatic artery ligated (Sprengel, 
Guibe and Herrenschmidt) with necrosis of the liver and death. 
Kehr, in 1903, ligated the hepatic artery for aneurysm of that 
vessel, the first time it lias been reported with recovery. He 
ligated the main branch or its branches on three furtiier occasions 
with similar results. Tuffier, ligating the hepatic artery for aneur- 
ysm in a man, aged seventy-two years, found necrosis of tlie liver 
at autopsy. Wendell ligated the vessel distal to the gastric branch 
with resulting total necrosis of the liver and deatli in thirty-six hours. 
In three cases the right or left branch (Bakes, Allessandri, Palacio) 
was ligated with recovery. Narath, Wilms and Tichow did the 
same operation and found necrosis of the lobe of liver at autopsy. 
Haberer and Wendell removed a lobe of the liver after tying off the 
corresponding arterial branch with favorable results. Klose carried 
out tlie same procedure and attributed the death to endocarditis. 

Kaeding'^ ligated tlie hepatic artery for aneurysm with a favorable 
result. Behrend'® tied the hepatic artery on iDoth sides in a boy, 
aged six years, who had been run over. No autopsy was performed 
after the boy died with a clinical picture resembling acute yellow 
atrophy. Anderson'® ligated a branch of the vessel for aneurysm 
witli uneventful recovery from tliis operation. Smith®® tied oft’ the 
artery for bleeding in an hepatic operation, the patient recovering. 
Hofmeister®' ligated the artery at the gastric branch for hemorrhage 
witli a similar experience but Holst,®® in a gastric operation, lost the 
patient with necrosis of the left lobe. 

These experiences do not lend themselves to very definite con- 
clusions. However, ligation seems to be the best mctliod of treat- 
ment for aneurysm of the hepatic artery. A well developed col- 
lateral circulation occurs in this or any other similar tj^je of injury 
of long standing and might allow ligation at any portion of the 
vessel. When one branch is ligated, removal of the corresponding 
lobe, especially if lesions are found, is advisable. In extensive 
adhesions around the liver, the collateral circulation might be 
sufficient to allow ligation of the artery near the celiac axis. Bour- 
dcuko®' has utilized tliis fact in animal experiments by suturing 
tlie omentum to tlie liver, thereby obtaining a collateral circulation 
and tlicn after some days, tying the hepatica propria. Tlie results 
arc by no means conclusive, but he believes that the necroses arc 
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less extensive. Villandre-^ attempted to avoid the danger by slowly 
constricting the artery before ligation. 

Narath and Steckelmacher-^ studied histologic changes in the 
liver after ligation of the hepatic arteiy . Among the most important 
findings are periacinar connecti^’'e-tissue proliferation and cyst 
formation, both described by Janson^*^ also. It must be emphasized 
that this formation of connective tissue has nothing in common 
with true cirrhosis of the liver (Rost^^). Rabinovitsch-® recently 
showed that the arteria hepatica propria anastomoses regularly in 
the transverse fissure with the accessory artery branching off from 
the arteria gastrica sinistra or the arteria mesenterica superior, 
adding another link in the anastomatic chain. 

Summary. Two cases of thrombosis of the hepatic arter3’^ are 
reported. In one, an acute case, probably secondary to biliary- 
tract infection, there was involvement of the portal and hepatic 
veins, a hemorrhagic infarct in the liver and the hepatic artery 
showed a thrombus at its bifurcation extending into tlie liver. In 
the other, a more chronic case, probably of atherosclerotic origin in 
a man with thromboangiitis obliterans, the main artery was involved, 
no infarct was present. The patient probably did not die from this 
condition. 

The clinical and experimental evidence would suggest that the 
degree of liver injury following occlusion of the hepatic artery 
depends in part upon the site of the occlusion and in part upon 
the extent of the collateral circulation. 
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THE MEDICAL OR INJECTION TREATMENT OF VARICOSE 

VEINS.* 


By 11. C. Logefeil, M.D., M.S., 

MINNEAPOLIS, MINN. 


The idea of obliterating varicose veins by the injection of drugs 
occurred to Provatz in 1851.^ Such blood coagulating solutions as 
perchlorid of iron, alcohol, tincture of iodin and Pregl’s^ (isotonic 
iodin) solution were first tried, with resultant reactions, infections 
and fatalities. De Lore,^ in 1894, showed that success was due to 
the reaction of the drug on the intima and not the coagulation of the 
blood. In 1911 P. Linser® introduced 1 per cent merciuy bichlorid, 
and with his brother, K. Linser,^ changed to 20 per cent sodium 
chlorid solution in 1923, which they found safer because less toxic. 
About this time Sicard,® in Paris, used sodium salic.ylate, while 
Kausch and Nobl,® in Vienna, preferred invert sugar solutions. 

After fifteen years’ experience in the treatment of 48,000 cases it 
is now the accepted form of treatment in most of the European 
clinics. In this country results reported by Hayes,^ McPheeters/ 
Bratrud,® deTakats,^® Schussler,“ Kilbourne*® and the author^® 
prophesy its increasing popularity. They prefer the injection 
method to surgery because there is less cost to the patient, less pain, 
better cosmetic results, recurrences are less frequent, danger of 
embolism is less and the patient is ambulatory. 

In a survey of 4607 operative cases, Kilbourne^® finds 1 death 
in each 250. In 53,000 cases treated by the injection method, 
MePheeters^'* found 11 fatal cases, to which Kilbourne'® adds 2 more. 
This is about 1 in 4000 cases. Recurrences after operation average 
about 30 per cent compared with 7 per cent by the injection 
method. Some men take a half-way position, using surgical excision 
of certain varices with injection of the remainder. I can see no good 
reason for adding the dangers of surgery when the injection method 
alone can be used successfully in all Idnds of varices. 

Action of Sclerosing Drugs. The delayed acceptance of this 
method of treatment by the medical profession has been due to fear 
of emboli. Animal experiments by Doerfell,^® Regard'® and Bazclis,” 
and removal of sclerosed veins in humans by de Takats^® and 
\. Meisen,'® have shown that an adherent, fibrotic clot is formed in 
the veins injected with sclerosing solutions. The irritating action 
of the latter causes a destruction of the intima followed by a tra- 
becular deposit of fibrin and blood platelets resulting in an adherent, 
dense, fibrous clot, often extending into offshooting branches, in 
which organization with connective-tissue formation jirocccds and 
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progressive retraction takes place, finally resulting in a thin, fibrous 
strand in which only a few muscle fibers are demonstrable. This 
explams the paucity of emboli. The mechanism of the action of 
obliterating injections and the pathologic changes in the veins have 
previously been described by Forestier^® and the author.^® 

Nature of Sclerosing Drugs. Various drugs are being used , by 
various men to accomplish the same result, namely, a hard, firm, 
permanent fibrosis of the vein. I will briefly summarize the char- 
acteristics of the most popular ones. 

Bichlorid of mercury, the first drug used to obliterate veins, is 
little used now because of its toxicit}'’ and severe sloughing if some 
is accidentally injected into the tissues. Only one injection can 
be given at a time and the small amount injected results in only a 
small sclerosis, thus requiring many injections; 1 cc. of a 1 per 
cent solution is the maximum amount that can be given at one time. 
The same objections apply to red mercury iodid and mercury 
cyanid. 

Sodium chlorid is still used routinely in some clinics here and 
abroad, but most men have given it up in their private practices 
because of the severe painful cramps immediately following injec- 
tion, severe sloughing if injected outside a vein and frequency of 
“perivenitis.” I use it occasionally in “intima resistant” cases 
(which I described in a former paper), giving 5 to 10 cc. of a 20 to 
35 per cent aqueous solution. Linser and others find that multiple 
injections requiring larger amounts increases the danger of embolism. 

Sodium salicylate, introduced by Sicard,® is used quite extensively 
in France by Forestier^® and others. The usual amount given is 
5 to 10 cc. of the 20 per cent or 2 to 6 cc. of the 25 to 40 per cent 
aqueous solution. I have found that a moderate degree of a burn- 
ing pain lasting thu-ty to sixty seconds occurs immediately after 
such an injection. If less than 5 cc. of the 20 per cent is injected 
very little pain is experienced, according to Bratrud.® Of course, 
a slough is produced if any amount is injected outside the vein, 
especially in strengths greater than 20 per cent. If larger amounts 
or a stronger solution is used the pain is greatly increased and 
complained of by most patients. I prefer sodium salicylate in 
strengths of 20 to 35 per cent in cases where the intima resists the 
irritating aetion of repeated injeetions of invert sugar preparations, 
given with careful technique. Sclerosis is obtained in a high 
percentage of cases after the first injection with the 25 to 35 per 
cent strengths. 

Sugar solutions have been used since 1923 in the forms of glucose 
and invert sugar. They cause little or no pain (slight muscle cramps 
or tight feeling in leg in 30 per cent in author’s series) arc nontoxic 
and result only in a painful, indurated area without sloughing if 
injected outside of a vein, which is relieved in a few days by frequent 
applications of wet heat. Painful perivenitis is less frequent than 
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logefeil: varicose veins 


with tlie more caustic solutions. I have noted that formation of the 
tlirombus may proceed more slowly with sugar solutions, but, 
finally, firm organization results. Glucose, because of its high 
viscosity in strengths over 50 per cent requires such a large needle 
that it is impractical except for larger veins. In my hands, a 
comparatively low percentage of sclerosis obtained after the first 
injection. DeTakats^® and others prefer it as a routine. Invert 
sugar is the natural chemical combination of equal parts of dextrose 
and levulose with 3 to 5 per cent sucrose resulting from the hydrolysis 
of cane sugar. Nobl® has led the way in popularizing its use. He 
has reported great success in over 10,000 injections without a 
fatality. It is dispensed in Europe under the name of calorose, and 
in this coimtry as invertose or invert sugar, in 10-cc sterile ampules 
ready for injection; the calorose in strengths of 40 and 50 per cent, 
the invert sugar and invertose in 50, 60 and 70 per cent. Its 
decreased viscosity compared with glucose is its chief advantage 
over the latter, allowing it to be easily injected in strengths of 60 
to 70 per cent through a 20-gauge needle, thus resulting in a higher 
percentage of successful sclerosis after single injections in small as 
well as large varices. I used 50 to 60 per cent invertose routinely 
in my first 450 cases, with successful sclerosis after initial injections 
in 85 per cent, careful technique being observed. In the remaining 
15 per cent repeated injections of 60 to 70 per cent invertose, 
sodium chlorid or sodium salicylate, 25 to 35 per cent, gave sclerosis. 
The fact that sugar preparations are “just sugar,” nontoxic and 
almost painless, make them popular with the patients. 

During the past three months I have been using a new prepara- 
tion (invertose compound) . It is a combination of 50 to 60 per cent 
invert sugar with 5 to 12.5 per cent sodium salicylate. I have now 
used it in about 100 cases— 600 to 700 injections— and am quite 
enthusiastic about it. The sodium salicylate increases the irritant 
action on the intima, resulting in a firmer and higher percentage of 
sclerosis, without increase in pain or danger of necrosis if small 
amounts are injected outside the vein. The sodium salicylate also 
decreases the viscosity, allowing stronger solutions (60 to 70 per 
cent) to be injected through smaller needles. 

Qidnm-urethane solution, in doses of 2 cc., was advocated by 
Genevrier^° and Douthwaite.^^ Immediately upon injecting into 
the vein, a severe prickly burning sensation is felt for an instant 
at the point of injection. Because of its short duration, the pain 
is usually not objected to. It is toxic, especially to patients sensi- 
tive to quinin and pregnant women. Kilbourne^^ reports 5cc. 
killing a 7|-pound rabbit. Sclerosis is not certain. I find it limited 
almost to small “pick-up” veins remaining after a general closure. 

Metaplien has been recommended by Schussler^^ for small veins. 
I have had no experience with it. 
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Varicophyiiu is a European product of sodium clilorid combined 
with an opiate to relieve the pain caused by the former. I have 
Iseen unable to obtain any of it myself or to find any reports of its 
use in the literature. 

Forestier’® has rightfully stated that each varix has its ovm reac- 
tive power which is independent of the degree of dilatation. Tlie 
physician must decide in each case the concentration of the scleros- 
ing agent and use the weakest solution that will prove efficient. 

Technique of Injection. This varies somewhat according to the 
location, size, nature of varices, equipment of physician and solution 
used. 1 mention first some general rules whieh I have found from 
experience to be helpful. Large varices, especially if long, should 
first be injected near their lowest point and so closed upward, but 
never injected higher than the middle of the thigh. Clumps, plexes 
or masses of large varices usually found over the calf of the leg are 
prone to develop perivenitis, so strong caustic solutions should 
be avoided, especiallj’’ in large amounts. Sugar solutions arc 
safest. I use an iron ring, 2 or 3 inches in diameter, pressed firmly 
against the leg to keep the solutions from escaping. 

It is hard to prophesy how a vein vdll sclerose, as some large veins 
close extensively from a weak injection, while some small veins may 
need repeated injections of increasing concentration at the same 
point. It is safest to start with weak solutions. 

In case of ulcers, always inject their feeders' first, inserting needle 
at point well away from tlie inflamed infected area. Feeders may 
enter ulcer area from any angle, and frequently run mider the ulcer. 

In case of very large varices, I add 2 or 3 minims of sterile 1 to 
1000 adrenalin solution to 20 cc. of the stronger invert sugar prepa- 
rations (60 to 70 per cent) to cause contraction of the vein, and then 
a])ply elastic bandage to keep them collapsed. This hastens 
cosmetic results. 

It is safest not to give more than two injections at a sitting, that 
is, one in each leg. I consider 40 cc. (two 20-cc. doses) of any of 
the invert sugar solutions (60 to 70 per cent), or 20 cc. of the invert 
sugar and sodium salicylate solution, an advisable maximal dose. 
The literature shows that many of the cases of reported emboli 
followed where many injections were given at one sitting. 

Nojusclcrosis is due to poor technique or increased resistance of 
the intiraa to the irritating eflccts of the sclerosing agent, an indi- 
vidual characteristic. 

Expect a slough in all cases where extravenal accidental injection 
has occurred, except when sugar solutions are used, and dilute solu- 
tion in the tissues liberally by injecting normal saline and massage 
area five to ten minutes. 

Tcst patcncy of deep veins by Trendelenburg and Pratt methods 
before injecting in siis])icioiis cases. Never inject- where deep veins 
are closed. 
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Advisability of treatment and ])rognosis should be guarded in 
cases of iiard chronic edema or elephantiasis. 

Good results have been obtained by various men using somewhat 
different technique. Tire main tiling is to get the solution in contact 
with the intima of the varix with the least dilution by the blood. 
While the patient stands erect so as to distend his veins, the point 
of injection is selected and marked with 1 per cent mercurochrome. 
A rubber tourniquet is now applied well above this point. The 
patient then lies prone on a table with an adjustable leg-rest. The 
skin is sterilized as for any intravenous injection. A sharp sterile 
needle, 18- to 24-gauge, according to size of varix, attached to a 
sterile glass Luer syringe, filled with the solution at body tem- 
perature, is carefully inserted into the marked varix. Blood is 
aspirated to be sure the needle is well within the vein. The tourni- 
quet is now removed, relieving the distention. The assistant with 
index fingers now carefully “milks” the remaining blood from a 
section of the varix for a distance of a few centimeters above and 
below the needle, being careful not to disturb the latter. After 
assuring oneself that the needle is still in the vein, inject the solution 
rapidly enough to produce slight distention. The amount required 
will vary from 5 to 20 cc. (in case of invert sugar preparations), 
depending on size of varix. Keep fingers of assistant and needle in 
place for five minutes. Apply sterile pressure gauze pad with 
adlmsive strips wliere needle was removed. If ^'eins are large and 
prominent apply a larger nonsterile pressm’e pad over section of 
vein expected to become sclerosed and hold in place by rubber 
elastic bandage from anlde to thigh, kept on for one to two weeks, 
and only removed during the time of subsequent injections which 
can be given bi- or tri-weekly. This allows veins to become sclerosed 
in a collapsed condition, giving quicker cosmetic result. Instruct 
the patient to get up and go about duties as usual to attain best 
results. 

Usually twenty-four to forty-eight hom'S after an injection one 
of the following results will occur: (1) No sclerosis; (2) only thick- 
ening of vein wall without obliteration of the lumen; (3) complete 
sclerosis and obliteration of vein lumen resulting in a tender fibrous 
cord; (4) same as (3), Avith “perWenitis” (described later). In the 
case of (1) and (2) repeated injections at some point with increasing 
concentration of solutions must be made. 

Observations and Results in Five Hundred Cases. The following is 
a brief summary of my observations and results in 500 cases Avith 
oA^er 5000 injections, occurring in private practice since February, 
1927. This is a considerable increase in the number of injections 
per patient over our preliminary report. The ages A^aried from 
seA'^enteen to scA'^enty-nine years, most of Avhom Avere females. A 
careful history was taken on all the cases, especially Avith regard to 
local symptoms, previous internal or external phlebitis and con- 






Fig. 1&.— Mr. H. A. After Fig. 2b.— Mr. W. W. After treatment. Fig. 3b.— Mr. S. S. After treat- 

treatment. (Two months). ^ (Four months). mont. (She months). 
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stitutioiial diseases. A urinalysis was done on all cases, and a 
physical examination when indicated. Whenever a previous internal 
phlebitis was ascertained or suspected, a Trendelenbm’g test and 
that advocated by J. P. Pratt for patency of the deep veins was 
done. The latter test consists of closing off the circulation in the 
superficial veins by firmly applying an elastic or Ace bandage from 
ankle to thigh; then have the patient walk for about a mile. If 
the deep vems are blocked then all venous circulation is cut oft’ 
and severe pain will result. If the patient returns in comfort the 
deep veins must be open. I prefer this test and believe it to be 
reliable. 

The cliief complamts were edema, dull aching pains or severe 
periodical cramps, heaviness of legs, cold feet, ulcers, phlebitis, 
subcutaneous hemorrhages, rheumatic-like pains about knees or 
anldes, eczema and periostitis. When disinrhed arterial circidaium 
or other diseases, such as cardiac decompensation, were not an 
added factor, these symptoms disappeared on closiue of the varices. 
Elderly patients, especially, spoke of their legs feeling “twenty years 
lighter.” (Figs. 2a, 2b.) 

Thirty per cent of the patients gave a history of varicosities in 
one or both of the parents or grandparents, pointing toward a heredi- 
tary etiological factor. Time will not allow further discussion of the 
question of etiology. 

Twenty-six per cent of the patients had the veins treated for 
cosmetie reasons. Results in these cases were most gratifying. 
(Figs. .3a, 2h.) 

Thirty-five cases showed ulcers. Infecti^■e and luetic cau.ses 
being ruled out, these ulcers showed varices as their only cause. 
The most common locations were about the malleoli, as this is the 
source of saphena magna and parva, and the base of the stagnant 
venous column. Varicose ulcers always have a varicose vein extend- 
ing into base from above, lateral or even below, which “feeds” it, 
and whose closm-e results in permanent healing. (Figs, lo, 1/u) 
Skin grafts may be used in very large ulcers after wet ])acks of 1 to 
4000 mercury cyanid solution have cleaned up any infection. A])])li- 
cation of pressiue to the ulcer by an ordinary rubber bath sjionge 
and rubber elastic bandage, as suggested by Nobl,-- is a great aid 
and gives almost miraculous rapidity of healing. Uuua’s paste boot 
is often a great asset, especially if a chronic obstructive lymphangitis 
exists, and can be used to advantage for support several weeks after 
ulcers are healed. In cases of marked edema it is best to examine 
after a preliminary bed-rest jjeriod to reduce the swelling, when the 
true location and extent of tlie varices can l)e determined. 


I'ive eases showing plilebitis of the sn])erfieial veins wen; treated 
in the usual manner. Xo injections were deemwl advisabh? for 


at least sir mouths aft<‘r the acute innamnvation had subsided. 
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Eczema must be treated as usual in addition to closing the varices. 

Ten cases of apparent chronic obstructive lymphangitis were 
encountered. They were carefully studied, injecting only varices 
definitely responsible for some of the edema, and advising the usual 
supportive measures (Unna’s paste boot— clastic stockings or 
bandages). Prognosis was very guarded. 

Serious complicating conditions, such as diabetes, nephritis, 
hypertension with decompensating heart and so forth, should be 
treated fii'st and injections given later, if at all, depending on 
improvement in general condition. 

Painful varices below lower one-third of thigh may be treated 
in pregnant women in the early months with comparative safety, 
sugar solutions preferred. 

One case of varices in legs was cmnd by removing a large ovar- 
ian cyst. 

Eight cases were refused injection treatment because of compli- 
cations already mentioned. 

Eleven cases previously operated upon were injected successfully. 
I warn against the use of the more caustic solutions in these cases as 
the recurrent veins often have abnormal intimm. 

No embolisms were observed. Three severe sloughs oecurred (2 
with chlorid of sodium, 20 per cent, and 1 with 1 per cent chlorid 
of mercury) due to extra vascular accidental injection. Surgical 
excision of slough was dpne in 1 case with good result. 

Twenty-five times moderate to severe periphlebitis followed 
injections. This is a painful, red swelling along the coiu’se of the 
sclerosed vein, and may involve the enthe saphena magna or 
parva. I believe it to be due to using too caustic solutions on a 
supersensitive intima, so I now always first try 5 to 10 cc. of a 50 
per cent invert sugar preparation to pick up these types. The best 
treatment is rest and hot wet packs. All veins of any size are 
naturally somewhat tender for a few days after closure. If closm'e 
is extensive this soreness is increased in area and time of course. 

Recanalization and return of some of the varices occurred in about 
5 per eent after one or two years. These were easily closed again, 
but more caustic solutions were usually necessary. Improvements 
in technique and more thoroughly extensive original treatment may 
reduce this figure. 

Based on a plain question to the patients, 98 per cent stated they 
were satisfied with their results. 

Summary. 1. The injection method of treating varicose veins, • 
although comparatively new in this countiy, is well established and 
has been widely used in Emope for the past ten years. 

2. It is safer, cheaper, less painful and more permanent than 
sm-gery. 

3. Of the various sclerosing agents, sugar solutions, especially 
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preiiaratioiis of invert sugar, arc safest for routine use, and best for 
beginners. 

4. A carcfnl technique must Ijc worked out in order to bring the 
sclerosing solution in contact witli the intimea with the least possible 
dilution for five minutes. 

5. “Intima resistant” cases occasionally occur, and here the more 
caustic solutions can be used to advantage. 

6. A survey of experience and results in 500 cases with over five 
thousand injections points to the desirability and an increasing 
acceptance of this method. 
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BLOOD REGENERATION IN SEVERE ANEMIA.* 

XXL A Liver Fraction Potent in Anemia Due to Hemorrhage. 
By G. H. Whipple, F. S. Robsciieit-Robbins, 

AND 

G. B. Walden! 

(From the Department of Pathology, The University of Rochester School of 
Medicine and Dentistry.) 


This paper deals with a liver fraction which weighs but 3 per cent 
of the original whole liver yet contains 65 to 75 per cent of the 
potency of whole li^^er, as measured by new hemoglobin production 
in long-continued anemia in standardized dogs. The data here 
presented deal only vdth the simplest form of experimental anemia 
due to bleeding, but it is at least probable that this liver fraction 
is potent in certain tj^ies of human anemia. Observatiohs made 
in various medical clinics must decide what usefulness it may have 
in human anemia. The secondarj’’ anemia fraction as prepared for 
this work is palatable and can be ingested in large amounts without 
any clinical disturbance. 

In 1920, Whipple, Robbins and Hooper^^ reported that liver 
feeding had a very favorable influence on the production of hemo- 
globin and red cells in dogs during short anemia periods. Since 
that time Robbins and ’i^fliipple have shown that liver feeding has 
an extraordinary effect on hemoglobin and red-cell production in 
severe long-continued anemia due to hemorrhage in dogs. During 
this considerable period Whipple and Robbins have tested a great 
variety of liver fractions and extractives. Some of these experi- 
ments were reported three years ago.® More recently with the 
cooperation of Dr. Sperry and jMr. Elden of the Department of 
Biochemistry, we have reported^ a considerable series of liver frac- 
tions and extracts which contained much of the potency of the 
whole liver as measured by new hemoglobin production in severe 
experimental anemia. 

That more than one factor is concerned in this favorable reaction 
to liver and other food factors is ob^dous from some earlier experi- 
ments^ in this laboratory which show that the inorganic ash of liver, 
kidney and apricots is potent in this tj^ie of secondary anemia. It 
was shown that the liver and kidney ash contained about half the 
potency of whole organs. Probably the contained iron is responsible 

* This work has been aided by a National Live Stock and Meat Board Fellowship 
of the National Research Council. We are indebted to the Rochester Packing Com- 
pany for a liberal supply of certain meat products. 

t 3NIr. Walden is a member of the research laboratory staff of Eli Lilly and Company. 
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for a consiflcrablc portion of this favoralile reaction noted with 
organ ash. 

Recently a li\’cr fraction known to be fully potent in human 
pernicious anemia (Liver Extract No. 343 N.N.R. prepared by Eli 
Lilly and Company) has been tested in this type of secondary 
anemia. It was found by Robbins and Whipple^ that this per- 
nicious anemia liver fraction contained not over 10 to 20 per cent 
of the potency of whole liver for the production of new hemoglobin 
in severe secondary anemia. 

Ever since it was firmly established that liver and kidney were 
rich in materials which contributed so effectively to the production 
of new hemoglobin and red cells, we have had a logical interest in 
all fractions obtained from liver or kidney. With ordinary labora- 
tory facilities the production of liver fractions in sufficient amounts 
to permit of their standardization in dogs is a very difficult task. 
It was obvious that commercial laboratories could do certain Avork 
with great advantage over the school laboratory. Dr. Clowes and 
Mr. Walden became interested in our problems and offered the 
facilities of Eli Lilly and Company’s Research Laboratories. These 
laboratories were engaged in the commercial preparation of a liver 
fraction (No. 343 N.N.R.) potent in pernicious anemia. The 
results of our work Avith liver fractions'* Avere carefull}' studied and 
with this kiioAvledge it was decided to test some liver fractions Avhich 
Avere already at hand in the Eli Lilly Laboratories in sufficient 
amounts for Avork Avith anemic dogs. 

It is obvious that further purification Avith study of the Amrious 
substances contained in the secondary anemia liver fraction Avill 
give interesting information. We hope to report on this subject 
from time to time. 

Methods. The general methods used in these exiieriments have 
been described in sufficient detail in the first,’ fifth® and sixteenth*® 
papers of this series. The standard bread used in all control periods 
and elscAA-here as indicated is described as to ingredients and prepara- 
tion. This bread contains Avheat flour, starch, bran, sugar, cod- 
liver oil, canned tomatoes, canned salmon, yeast and a salt mixture. 
Bread (S) Avhich contains a little salmon Avas used in all the experi- 
ments here recorded. This bread is a comxdete diet for an adult 
dog and Avill maintain a dog in health for long periods of time, if not 
indefinitely. This ration keeps the hemoglobin production at a 
very Ioav Jca^cI, the average being close to 1 to 3 gm. of hemoglobin 
per Aveck period over and above the unknoAvn maintenance factor. 
There arc individual diftercnces and some dogs arc constantly high 
in hemoglobin production on the basal rations as Avell as other diets. 
The hemoglobin index in these papers is a figure obtained by dividing 
the hemoglobin per cent by the red-cell hematocrit in per cent. We 
believe this figure givers information of A'ahie as to the saturation of 
the red-cell stroma with hemoglobin. 
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It is important to remember that these standard' dogs are in a 
condition of sustained anemia (40 to 50 per cent hemoglobin) month 
after month, 3 ’^ear after year. Some of the dogs have been continu- 
ously anemic, as indicated for four to five years, and are reacting 
quantitatively to various specific diet intakes in the fourth year 
as they did in the first year. The experiments given in the tables 
are taken out of the dogs' experimental history, whieh is continuous. 
The figures given represent the observations made at the end of any 
give?}, weelc, so that hemoglobin figures noted for the first week of 
anj' feeding represent the production of hemoglobin due to seven 
days' feeding of that diet as indicated. 

The reserve storage of hemoglobin factors is another important point 
whieh bears on the interpretation of results. It is surprising to 
observe how difficult it may be to exhaust this emergency reserve in 
the healthy dog. We have made it a rule to produce our experi- 
mental anemia slowly over a two- or three-week period and to 
maintain this anemia for two or three months on the standard 
bread diet to insure the exhaustion of this reserve. During this 
period as much as 250 to 350 gm. of hemoglobin may be removed by 
bleeding, representing a tremendous reserve whieh can scarcely 
be stored as finished red blood cells. Tins reserve is probably stored 
as intermediates whieh on demand ean be eombined to form the 
finished blood hemoglobin. After this period the dog will react 
with a small and constant hemoglobin output to the standard 
bread diet and will react uniformly to various diet factors as given 
in preceding papers. 

• . Hemoglobin production, due to any given diet period, is calculated 
as follows: The hemoglobin level at the end of the fore period or 
last bread-eontrol week is eompared mth the hemoglobin level at 
the end of the after period. If these hemoglobin levels coineide 
vithin 2 or 3 per cent no correetion is needed, but if the figmes are 
3 or more per cent apart we correct for this difference in hemoglobin 
level. As ealeulated above, a. 10-kilo dog has in cireulation about 
55 gm. hemoglobin at a hemoglobin level of 50 per eent; Therefore 
we allow a gram of hemoglobin for each per cent difference of level. 
For example a dog shows a 50 per cent hemoglobin level at the end 
of the fore period but in. the. after period is bled slightly too much, 
which reduces his level to' 43 per- cent. Obviously we cannot 
attribute this 7 gm. of hemoglobin to the given diet but- to the 
overbleeding. We deduct this 7 gm. from the tabulated figures to 
give a correct figure for hemoglobin production on the given diet. 
Experience shows that this calculation gives an accurate approxima- 
tion of the' actual findings when known amounts of- hemoglobin 
are abstracted, from these anemic.'dogs.' • 

The.total hemoglobin iprodiiction due to any given- diet is readily 
calculated from the- -tables. -'-The control bread- periods ' show 
1.5=s=’ gm. hemoglobin production each week. -This amount of 
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hemoglobin is removed for the routine determination of blood voliuiie 
and hematocrit and some dogs will produce a little more than this 
amount of hemoglobin per week as the control level. The average 
value must be very close to 2 gm. per week in our large colony. We 
deduct this 2 gin. from each week’s output above this figiue and 
this includes the two weeks’ feeding period plus the two or tliree 
weeks after control period. It has been amply proven^ that on a 
favorable diet a dog stores substances which later, dm-ing the un- 
favorable control diet or after period, will be turned into hemoglobin 
and appear often in considerable amounts above the control level. 
This hemoglobin production of the after period obviously is due to 
the favorable diet or drug and is added to the hemoglobin production 
of the actual diet period. There is always more or less lag between 
the start of a favorable diet period and the rise in the curve of the 
hemoglobin production. That there is a lag in the fall of the hemo- 
globin production after any favorable diet period is not surprising. 
Wc may choose to explain this lag as due to the complicated internal 
metabolism of hemoglobin which must be built up from a variety 
of building stones present in the intestinal contents or stored in the 
body. 

The secondary anemia fraction was prepared as follows: Fresh 
hog livers were finely ground into water containing dilute sulphuric 
acid. The mixture was then heated to 80° to 85° C. and filtered. 
The filtrate was evaporated in vacuo to a thick syrup and pre- 
cipitated with 70 per cent alcohol. The portion insoluble in 70 per 
cent alcohol was dried and designated the secondary anemia fraction. 
This represents 3 per cent the weight of the whole liA'er or about 
10 per cent of the dried liver weight. 

The ashing was carried out in a muffle type of furnace using gas 
as fuel. A quantity of the secondary anemia liver fraction was 
placed in evaporating dishes and the temjierature gradually raised 
over a period of about two hours to 1200° to 1300° F., held at this • 
temperature for three hours and allowed to cool, requiring about 
twelve to fifteen hours. Under the above condition an easily pow- 
dered light-colored ash was obtained with practically no loss'due to 
fusion. 

Experimental Observations. When one works with fractions 
<d)tainc<l from a fresh organ and attempts to extract a imtcnt factor 
from a mixture rich in protein it is usually found that the residue 
cemtains a si'/eable portion of the substance under investigation.’ 
Moreover when a variety of fractions are made from a single lot of 
organ “Hrei,’’ it is not infrequent for the activity of the individual 
fractions to exceed the total activity of the original “Brei.” This 
may be due to inaccuracy of the methods of testing the active 
principle or it may be due to some changes efiected in the original 
mixture liy the chemical processes— in other words the method of 
jn-eparation may unlock substances which arc held in the ])rot<*in 
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matrix of tlie original organ mixture. These points are illustrated 
in Tables 211 and 212, 


TABLE 211. — POTENCY OF LIVER FRACTION.S IN EXPERIMENTAL 

ANEMIA. 

Output of Hemoglobin Given in Grams per Tavo Weeks’ Feeding. 


Dog Ko. 

Secondary anemia 
fraction. 

Pernicious anemia 
fraction. 

Kcsiduc. 

Hemoglobin 

produced 

2 weeks, 
gm. 

Liver 

equivalent 

daily, 

gm. 

Hemoglobin 

produced 

2 weeks, 
gm. 

Liver 

equivalent 

V daily, 
gm. 

Hemoglobin 

produced 

2 Avccks, 
gm. 

Liver 

equivalent 

daily, 

gm. 

23-1 . . . 

02 ‘ 

300 





24-2 . 

88 

300 





27-241 . . 

77 

300 


. . . 

39 

300 

27-235 . . 

94 

300 





24-59 

94 > 

300 



42 

300 

25-2.3 . . 

43 

300 





24-25 . . 

47 ; 

300 

19 

300 



27-241 . . 

09 : 

300 

24 

300 

08 

400 

24-45 

78 

300 , 


1 



24-26 . , 

34 

400 ! 

15 i 

400 



24-26 

47 j 

400 

1 



[ 

24-45 . , 

107 

600 

1 

i 

j 


24-59 . , 

99 * 

COO 


) 

( 

i 



24-59 . . 

95 

1000 


i 



25-23 , , 

84 

1000 * 

j 

1 

1 



24-45 . . 

112 ‘ 

3000 


I 



24-25 . . 

02 ; 

3000 , 


1 

i 



Table 211 gives a summary of the completed experiments dealing 
with liver fractions and residues. A certain number of experiments 
with the pernicious anemia liver fraction (Liver Extract No. 343 
N.N.R. prepared by Eli Lilly and Company) are included for the 
sake of completeness. As reported elsewhere^ this pernicious anemia 
fraction usually contains about 10 to 20 per cent of the active secon- 
dary anemia principle. The residue has not been tested in many 
experiments but sufficient data are given to show that it contains 
a liberal amount of the active secondary anemia fraction. Appar- 
ently no methods of extraction are available which do not leave 
behind a good deal of this or other active principle— for example the 
substance potent in pernicious anemia. 

Our main interest centers in the secondary anemia fraction column 
(Table 211) where a considerable variety of experiments are sum- 
marized. Eor the sake of a base line we may say that from the 
average of a very large number of experiments we expect to find 
90 io 100 r/r??.. new hem/H/Iohin produced liy a standard anemic dog 
as the result of a two-weeks period in which ,300 gm. of pig liver are 
fed daUy. Different dogs have individual peculiarities and are 
geared for greater speed in hemoglobin production and others fall 
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hcloM' the average hemoglobin production. These individual ])ecii- 
liaritics are usually quite constant, just as a dog’s capacity for run- 
ning or work may be very different from a litter mate. Dog 24-45 
may be cited as a dog whose production is abnormally active on any 
diet. Dog 24—26 shows an abnormally low output but this is due 
• in part during the past year to a severe pyorrhea. 

TABLE 212. — WHOLE LIVER, LIVER FRACTIONS AND RESIDUE IN 
300 GRAM EQUIVALENTS DAILY. 


Doa 27-211, Coach, Fe.mali:, Aduet. i 


Diet periods, 1 week each. 

Food. gm. per day. 

Food cons., per cent. 

fcr 

1 

o 

Plasma volume, cc. 1 

! 

1 

R. B. C., millions. j 

Color index. | 

>< 

u 

c 

c 

13 

S. 

0 

1 

o 

E 

u 

og 

^ u 

K 

0 

z 

1 

o . 

He 
“ 5 

"TS i-i 

o Ck 

5 

V 

> 

o 

a 

a 

c , 
IS E 

S ^ 

^1 

a 

Bread, 350; sahnon, 100; k\iin, 25 

100 

12.7 

755 

3.9 

0.59 

2,10 

21,2 

40 

1.4 

Fiver fraction, secondary anemia* 

100 

12.C 

700 

4.7 

0.65 

2.24 

23.0 

53 

30.0 

Liver fraction, secondary anemia* 

o 

o 

12.G 

728 

0.5 

0.51 

1.90 

23.0 

47 

31.7 

Bread, 350; salmon, 100; klim, 25 

100 

12.5 

754 

0.2 

0.51 

2.01 

19.0 

30 

23..5 

Bread, 350; salmon, 100; klim, 25 

100 

12.5 

7S2 

4.0 

0.50 

2.10 

IS.l 

40 

1.1 

Bread, 350; salmon, 100; klim, 25 

100 

12.4 

748 

4.5 

0.50 

2.13 

21.1 

•15 

1.2 

Wliolo pig liver** 

100 

12.2 

70S 

7.4 

O.OS 

2.19 

2S.3 

02 

30.2 

Wjjolc pig liver** 

100 

ILO 

710 

0.0 

0.52 

2.29 

20.0 

48 

28.0 

Bread, 350; salmon, 100; kUm, 25 

100 

! 12.2 

720 

4.0 

0.52 

2.13 

10.7 

42 

1 12.0 

Bread, 350; salmon, 100; klim, 25 . . ^ 

100 

1 12.2 

702 

4.1 

0.57 

2.22 

21.1 

47 

i L5 

1 

Liver fraction, secondary- anemia t 

100 

! 12.5 

722 

5.4 

0.02 

2.21 

25.7 ; 

57 

i 33.8 

Liver fraction, .*^econdary anemiat 

100 

1 12.2 

1 

7C3 

5.1 

0.55 

2^27 

24.3 

55 

1 10.5 

Bread, dOO; salmon, 75; klim, 25 

100 

‘ 12.3 

75S 

5.7 

0.55 

2.31 

20.0 

48 

45 

' 27,4 

Bread, 400; salmon, 75; klim, 25 . . > 

100 

12.7 

704 

4.3 

0.52 

2.27 

19.7 

j 1.5 

Liver fraction, pornicions anemiat 

100 

! 32.7 

700 

5.7 

0.48 

2.08 

23.8 i 

45 

15.7 

Liver fraction, pernicious anemiat 

00 

■ 12.8 

813 

4.8 

,0.45 

2.07 1 

20.7 

1 

43 

1 1.4 

Bread, 400; salmon, 75; klim, 25 

00 

12,8 

772 

5,4 

0.42 

2.11 ! 

2L5 

45 1 

1.4 

Bread, 400; salmon, 75; klim, 25 

Sg 

' 13.0 

820 

0.0 

0.43 

1.84 ! 

24.1 

44 j 

15.4 

Bre.ad, 400; salmon, 75; klim, 25 

100 

; 12.8 

1 707 

, 4.0 

0.47 

1.05 i 

23.5 

40 1 

1.3 

Liver residue 5 

100 

, 13.1 

810 

5.0 

0.40 

1 

2.23 j 

21.5 

\ 

47 i 

1 14.0 

Liver resi(I\ie§ 

100 

13.4 

780 

5.0 

0.52 

2.24 

22.3 ' 

50 ’ 

; 28.1 

Breach 400; salmon, 75: klim, 25 

100 

13.4 

752 

4.8 

1 0.44 

2.08 

20.3 

42 1 
47 ; 

1 

i 1..3 

Bread, 400; salmon, 75; klirn, 25 

100 

' 13.1 

7as 

5.3 

1 0.44 

j 2.22 

121.1 ^ 

i 1.4 

* Bread, 325; salmon, 100; klim, 25. 
** Bread, 250. 

t Bread. S.Vl; salmon, 100; klim, 25. 











t Urc:\d, 4CX); ^Mmor\, Tfr, kUiw, 25. 
f nrc.'ul. 2(>0; .»«atmon. 75; kJirn, 25. 

^tniidnni hroud, cnnnod and kliin fed daily a-s indiealed, 

Ifenioploliin, per ernt. 

llrninpifdnn index 

Uiui^vU lirmnD^orit, jw'r rent 


In d'alde 211 \ye find that the avcraffc otilpui of new hemoglobin 
per two-week })eriod due to this secondary anemia fraction in .300 gin. 
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liver equivalent daily, amounts to 72 gm. hemoglobin. This is to 
be compared with the 90 to 100 gm. hemoglobin base line for whole 
liver. When the intake of this liver fraction is doubled or tripled or 
increased even ten-fold, we note but little further increase. We 
have not yet suflScient evidence to establish these hemoglobin output 
levels for larger intake with the same security as for the 300 gm. 
equivalent. No clinical disturbance was noted when these large 
doses of this secondary anemia liver fraction were fed. 

Table 212 shows a continuous series of experiments with W'hole 
liver and liver fractions in the same standard anemic dog. All 
conditions are uniform in this experiment and the food intake, body 
weight and blood-plasma volume remain constant. If we figure 
the grams hemoglobin produced by this dog per two-week feeding 
period (see Methods) we record the following amounts; Secondary 
anemia liver fraction (W 574) produces 77 gm. hemoglobin per two 
weeks. Whole pig liver produces 87 gm. hemoglobin per two Aveeks. 
Secondary anemia liver fraction (W 608-B) produces 69 gm. hemo- 
globin per two weeks. Pernicious anemia liver fraction (W 608-C) 
produces 24 gm. hemoglobin per two weeks. Liver residue (W 608- 
A) produces 39 gm. hemoglobin per two weeks. These last three 
fractions were made from a single lot of liver as the numerals 
indicate. 

From time to time we notice that there are slight differences in 
reaction to liver feeding which we are forced to attribute to a varying 
liver content of this secondary anemia factor. We cannot explain 
this at present, but suggest that such changes may be observed and 
later found to be due to the diet intake preceding slaughter of the 
pigs. 

Table 212 shows a significant change in the color and hemoglobin 
indices when we compare the feeding of whole liver or secondary 
anemia fractions with the pernicious anemia fraction feeding. The 
indices are higher in the former and lower during and after the 
pernicious anemia fraction ingestion. This may indicate that the 
secondary anemia fraction facilitates more hemoglobin and less 
stroma production and the reverse for the pernicious anemia 
fraction. 

Table 213 shows the effect of the secondary anemia liver fraction 
given in the average dose, in double and in ten-fold dosage. We 
must keep in mind that this dog (24-45) regularly produces more 
hemoglobin per week than the average dog, no matter what diet 
is given. This is an individual peculiarity of this dog which is 
constant year after year which may mean a larger mass of bone 
marrow or a more efficient liver-marrow machine. We believe 
there is much evidence that the liver does much of the preliminary 
construction of hemoglobin factors or a “pigment complex” which is 
a parent substance of hemoglobin suitable for the finishing touches 
within the bone marrown 
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TABLE 213.— SECONDARY ANEMIA FRACTION IN AVEUAOE AND 

LARGE DOSES. 


Dog 24“45, Bull, Fkmalu, Adult. 


1 

] 

Diet periods, 1 week each. 

Food, pm. per day. 

i 

1 

Food cons., per cent. 

*0 

Plasma volume, cc. 

R. B. C., millions. 

Color index. 

Hemoglobin index. 

R. B. C, hematocrit, 
per cent. 

Blood hemoglobin Icv’cl, j 
per cent. 

nS 

o 

H 

Cl 

M 

d . 

e 

O w 

si 

.S'" 

KM 

Broftd, 400; salmon, 75 

100 

20.4 

1234 

4.G 


2.38 

20.3 

48 

1.4 

Liver fraction, 300 equivalent* . 

100 

20.5 

113G 

6.1 

0.57 

2.50 

24.5 

01 

37.2 

lavcr fraction, 300 equivalent* . 

100 


114G 

0.2 

0.62 

2.38 

2G.1 

02 

2G.5 

Bread, 400; salmon, 75 

100 

20.4 

IISO 

4.4 


2.48 

21,5 

53 

15.4 

Bread, 400; salmon, 100 

100 

21.2 

1195 

3.9 

0.53 

2.29 

17,9 

41 

1.2 

Liver fraction, COO equivalent t 

100 

21.3 

1197 

4.3 

0.56 

2.29 

21.0 

48 

1.5 

Liver fraction, COO equivalent f . 

100 

21.3 

XIOG 

C.5 

0.65 

2.3G 

25.9 

61 

39.7 

Bread, 400; salmon, 100 

100 

21.5 

998 

5.8 

0.53 

2.42 

24.7 

GO 

15.1 

Bread, 400; salmon, 100 

100 

21.5 

1211 

5.1 

o.co 

2.38 

23.4 

5C) 

20.2 

Bread, 400; salmon, 100 

100 

21.6 

1120 

4.4 

O.GO 

2.29 

20.7 

47 

13.8 

Bread, 400; salmon, 100 

100 

21.3 

1033 

3.9 

0.05 

2.42 

19.G 

47 

12.3 

Bread, 400; salmon, 100 

100 

21.4 

1172 

.1.5 

0,53 

2.36 

20.4 

48 

l.C 

Bread, 400; salmon, 75 

1 100 

19.9 

1221 

4.4 

0.48 

2.21 

19.1 

42 

1.2 

Liver fraction, 3000 equivalent t . 

100 

19.8 

1128 

4.8 

0.54 

2.21 

22.5 

50 

13.7 

Liver fraction, 3000 equivalent t . 

100 

20.1 

1182 

5.5 

0.55 

2.27 

24.5 

5G 

31.1 

Bread, 400; salmon, 75 

100 

20.1 

11G5 

5.3 

0.57 

2.29 i 

22.7 

1 

52 1 

35.1 

Bread, 400; salmon, 75 

100 

20.0 

1127 

4.9 

0.5S 

2.33 ! 

20.9 i 

49 

27.0 

Bread, 400; salmon, 75 

100 

19.8 

1110 

3.9 

0.59 

2.40 

19.2 

4G ' 

1.4 

Bread, 400; salmon, 75 

1 100 

19.8 

1257 

4.5 

0.57 

2.32 

21.5 , 

50 1 

14.C 

Bread, 400; salmon, 75 

1 100 

19.G 

1222 

! 1.3 

0.51 

; 2.27 

19.2 

44 1 

1 1.3 

[ 

— ' - . 


- 



- 

L 



^ 

1 


* Bread, 400; salmon, 75. 
t Bread, 400; Fulmon, 100. 

I Bread, 300; salmon, 75. 

Standard bread and canned salmon fed daily ns indicated. 


Double the usual liver fraction intake or GOO gm. equivalent of 
whole liver daily for two weeks causes a large hemoglobin output 
or 107 gin. hemoglobin, ^^^aen ten times the usual amount of this 
secondary anemia extract is given or 3000 gm. equivalent daily, 
we observe no increase in the hemoglobin output or 112 gm. hemo- 
globin per two-week period. Evidently the dog can make effective 
use of no large surplus of this liver fraction. Other similar experi- 
ineuts are given in Table 21 1 to show that there may be a moderate 
increase in hemoglobin production as we increase the intake of the 
secondary anemia liver fraction from the standard dose of 300 gm. 
equivalent daily to GOO gm. equivalent. Beyond this point largo 
exco.^s intake will not push up appreciably tlic hemoglobin outinit 
per two-wcek ])eriod. 

The 300 gm. equivalent of this secondary anemia liver fraction is 
not ffnallx established for Dog 24-45 in d'able 213 but from average 
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values and other data on this dog we feel confident that the output 
will aA'crage about 85 gin. hemoglobin per two-wcelc period. 


TABLE 214. — VARIOUS LIVER FRACTIONS GIVEN IN 400 GllAlSI 
EQUIVALENT DAILY. 

Doa 24-26* Malk, Abult. 


Diet periods, 1 week on eh. 

Food, gm. per day. 

Food eons., per cent.* 

iC 

A 

Plasma volume, cc. 

B. millions. 

Color index. 

Hemoglobin index. 

'C 

O 

o 

c3 

S 

(U 

CJ 

« 

Blood hemoglobin level, 
per cent. 

Hemoglobin removed, 
bled, gm. 

Bread, 250; salmon, 100; klim, 25 

100 

10.5 

088 

3.1 

0.5G 

2.27 

1G.9 

38 

L2 

Liver fraction, secondary anemia* 

100 

10.9 

G3S 

4.6 

0,58 

2.44 

25.1 

Cl 

13.6 

Liver fraction, secondary anemia* 

100 

10.0 

GGl 

5.0 

0.55 

2.42 

23.4 

57 

1G.2 

Bread, 250; salmon, 100; klim, 25 

100 

10.7 

G38 

5.0 

0.57 

2.42 

24.G 

59 

13.3 

Bread, 250; salmon, 100; klim, 25 

100 

lO.G 

G52 

4.3 

0.5G 

2.27 

1 21.x 

4S 

1.5 

Liver fraction, secondary anemia, D** . 

100 

lO.G 

G21 

5.2 

6.57 

2.36 

IS.O 

43 

22.2 

Liver traction, secondary anemia, D** . 

100 

lO.S 

072 

3.8 

0.51 

2.24 

17.4 

39 

1.2 

Bread, 250; salmon, 75; klim, 25 • • , 

100 

10.5 

050 

4,1 

0.49 

2.21 

1S.3 

40 

1.3 

Bread, 250; salmon, 75; klim, 25 ' ' | 

100 

10.5 

700 

4.G 

0.49 

2,29 

19.7 

45 

1.4 

Liver fraction, secondary anemia, Bt . ' 

05 

10.5 

G27 

4.8 

0.5G 

2.32 

25.9 

GO 

12,8 

Liver fraction, secondary anemia, Bt . . 

100 

10.2 

GIG 

5.1 

O.Cl 

2.36 

17.4 

41 

25.8 

Bread, 250; salmon, 100; klim, 25 • • 

100 

10.2 

G44 

3.2 

0.72 

2.34 

19.8 

40 

1.3 

Bread, 250; salmon, 100; klim, 25 

100 

10.4 

C4G 

3.7 

0.C2 

2.42 

18.9 

46 

1.5 

Liver fraction, pernicious anemia, C§ 

100 

10.4 

026 

.4.0 

0.G2 

2.19 

17.4 

38 

15.9 

Liver fraction, pernicious anemia, C| 

100 

10.7 

6S7 

4.0 

0,41 

2,22 

15.0 

33 

1.1 

Bread, 250; salmon, 100; klim, 25 

72 

10.2 

G3S 

5.0 

0.48 

2.27 

21,3 

48 

1.5 

Bread, 250; salmon, 100; klim, 25 

Si 

10.3 

G22 

4.8 

0.51 

2.27 

21.5 

49 

1.6 


* Bread, 250 j salmon, 100; klim, 25, 

** Bread, 250; salmon, 100: klim, 25. 
t Bread, 225; salmon, 76; klim, 25. 
t Bread, 175; salmon, 75; klim, 40. 

§ Bread, 250; salmon, 100; klim, 25. 

Standard bread, canned salmon and klim fed dailj' as indicated. 


Table 214 like Table 212 shows a continuous experimental period 
on the same dog during which time a number of liver fractions were 
standardized. This dog during this period was suffering from exten- 
sive generalized pyorrhea which undoubted!}^ is in part responsible 
for the generall}^ low hemoglobin output figures observed. This 
dog’s standard ha^se line for equivalent amounts of whole liver 
feeding during two-week periods amounts to approximately 60 gm. 
hemoglobin. With this level we may compare the various fractions 
as given in Table 214. The first liver fraction (secondary anemia) 
causes an increased hemoglobin production per two-week period of 
47 gm. The next liver fraction, D, is a subfraction and is obtained 
by methyl alcohol extraction of the secondary anemia fraction. 
We note only a small increase in blood hemoglobin, which amounts 
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to but ]5 gm. and indicates that a large amount of the potent 
material is not soluble in ineth>d alcohol. 'J'hc third liver fraction, B, 
is the usual secondary anemia fraction made from the same batch of 
whole liver as D and C. This fraction (B) is a little less potent than 
the one used in the first part of this table and shows a hemoglobin 
increase of 34 gm. above the standard base line of control-bread 
periods. The last fraction, C, is the usual pernicious anemia frac- 
tion corresponding to Liver Extract 343 N.N.R. and it as usual 
shows but little of the liver potency active in secondary anemia. 
The hemoglobin output per two-week period is but 15 gm. The 
intake in all experiments is in 400 gm. equivalents obtained from 
whole pig liver. 


TABLE 215.--SECONDARY ANEMIA FRACTIONS SUPPLEMENTED WITH 

WHOLE LIVER. 

Dog 24-2, Malk, Adult. 


\ 

1 

1 

Diet periods, 1 week each. | 

Food, pm. per day. ■ 

1 

c 

1 o 

1 « 

I u 

1 a 

i 

‘ s i 

o 

w ' 

1 o 
i O 

! 

. 1 
ti 

Z 

!§ ' 
'o 

i 

! 

0 

Cj 

E 

'o 

* 

1 1 
ft. 1 

I?. B. C., millions. 

Color index. 

Hemoglobin index. 

R. B. C. hematocrit, 
per cent. 

Blood hemoglobin level, 
per cent. 

Hemoglobin removed, 
bled, gm. 

Broad, 350; palmon, 75; klim, 30 . . i 

85 

”1 

15.5 

997 

3.4 ^ 

1 

0.59 ' 

1 

2.22 

j 17.8 

40 

1.2 

Liver fraction, 300 4“ liver 110* . . . : 

100 

15.5 

984 

4.7 

0.50 

2.31 ^ 
2.40 

! 2C.C 

01 

15.2 

Liver fraction, 300 4” liver 110* . • ' | 

100 

15.4 

900 ; 

0.2 

0.59 

1 21.9 i 

5-4 

52.0 

Bread, 375; salmon, 75; klim, 25 • * I 

100 i 

15.9 

990 

4.2 

0.01 

2.4G 

! 20.8 i 

51 

13.5 

Bread, 375; salmon, 75; klim, 25 . , I 

i 

71 

14.8 

952 

3.0 


2.40 

1 19.3 

i 

40 

1 

1.5 


Dog 25-23, Bull, Malk, Adult. 


Bread, 350; salmon, 

75; klim, 25 . . 

1 92 

1 

1 15.7 

! 

921 
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1 
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1 
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Dog 24-20, Bull, Mall, Adult. 
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Table 214 like Table 212 also shows an interesting change in the 
color and hemoglobin indices. During the feeding periods of the 
secondary anemia fraction, the color and hemoglobin indices are 
somewhat higher than normal and dming and after the feeding of 
the pernicious anemia fraction we observe somewhat lower figures 
for the color and hemoglobin indices. .This may indicate that the 
secondary anemia liver fraction is somewhat more favorable for 
hemoglobin production and the pernicious anemia fraction more 
favorable for red-cell stroma production. 

Table 215 shows the result of supplementing the secondary anemia 
fraction with small amounts of whole pig liver. The liver fraction 
is given in 300 gm. equivalent + 110 gm. whole fresh liver equiva- 
lent. The mixture is fed daily for the two-week period. The 
results are somewhat irregular and are not conclusive. The first 
experiment Dog 24-2, Table 215, shows an output of SO gm. hemo- 
globin per two-week period of liver extract and whole-liver feeding. 
This same dog on secondary anemia liver fraction of 300 gm. equiv- 
alent (see Table 211) shows an output of 88 gm, under similar condi- 
tions. This would indicate no supplementary effect of the %vhole 
liver. 

The next experiment— Dog 25-23, Table 215— shows a very 
different result and the combined liver fraction plus whole liver 
gives a high output of new hemoglobin of 108 gm. per two weeks. 
This same dog (Table 211) shows a low output on the secondary 
anemia liver fraction alone amounting to but 43 gm, hemoglobin 
per two weeks. This would indicate a very significant supple- 
mentary effect due to the whole liver. 

The last experiment— Dog 24-26, Table 215— shows a similar 
result to the preceding. The combined liver fraction plus whole 
liver gives an output of 58 gm. hemoglobin per two weeksVhich is 
distinctly above the low output observed in this dog during the 
feeding of the secondary anemia fraction alone— 40 =i= gm. hemo- 
globin per two-week period. This conflicting evidence leaves us 
in some uncertainty about the value of a small supplementary 
feeding of whole liver added to the dosage of the secondary anemia 
fraction. These observations are not unlike those obtained in 
earlier experiments® with a pernicious anemia fraction (Liver Extract 
343 N.N.R.). We suggested that whole liver in small doses might 
add to the potency of the liver fraction (343) as measured by the 
new formed hemoglobin in secondary anemia in dogs. 

We have evidence that supplementing the secondary anemia 
liver extract with small amounts of whole kidney will likewise show 
a supplementary effect. We hope to report soon a series of experi- 
ments with a secondary anemia fraction obtained from kidney 
tissue. 

Table 216 gives some evidence that iron and this secondary anemia 
fraction of liver may supplement each other and give hemoglobin 
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production values above the average figures for the liver fraction 
alone. Dog 24-2, Table 216, shows a large hemoglobin output as 
a result of a two-week daily optimum intake of ferric citrate (Fe 
40 mg.) and the secondary anemia liver fraction (300 gm. equivalent) 
This figures out as 91 gm. hemoglobin production. We may com- 
pare this with an experiment (Table 211) on the same dog where the 
liver fraction alone gave a hemoglobin output of 88 gm. per two- 
week period. Obvdously there is no evidence here for a favorable 
reaction to the iron intake but the evidence is positive in the last 
two experiments. 


table 216. — SECONDABY anemia liver fraction -j- IRON. 

Dog 24-2, Bull, Adult. 


Diet jicriotb, I ^vcek cacli. 
Footl, kdi. per day. 



Bread, 350; Falmon, 75; klim, 25 

, ! 100 

1 

Liver frnetion 4* iron* .... 

. ! 100 

Liver fraelion + iron* .... 

. I 100 
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. i 100 

Bre.nd, 375; aalmon, 75; klim, 25 

. i 100 
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. 1 S5 


1 i 

Ifi.l 973 4.1 .0.52 2.21 19.2 43 1 1.1 

I , I I 

15.0 ! 804 , 5,0 0.51 2.20 1 32.0 ’ 75 j .33.7 

15.0 ' S7S 5,7 0.02 2,40 20.0 : 40 ' .';3.4 

‘ I i I I 

1.5.4 8.53 5,0 0..52 , 2.40 I 17.0 • <42 ! 14..3 

1.5.0 , 045 3,0 0..5.5 2.30 1.8.5 i 43 ' 1.3 

15.5 ; 007 3.4 0..50 2.22 ' 17.8 ’ -10 ! 1.2 


Doo 27-241, Co.vcit, Fem.m.k, .Adei.t, 


70S j 5.3 ’0.44 2.22 • 21.1 ! 47 j 1.4 

710 i 0.7 io..52 '2.20 20.0 07 '41,3 

705 I 0.2 ,0.50 2.40 ' 20.3 '■ 05 i 47.1 
I ; i I i 

/30 , .5.1 :0..57 2.4 0 20.0 4,8 ) 28.8 

727 I 4.3 I 0..53 ' 2.27 ■ 20.4 • 40 ! 1.3 

Doo 24-20, Bul!,, M.m.k, 
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. ' 100 1 1.3.1 

Liver fraction -b iron! .... 

. 100 i 13.3 
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. , 100 13.4 
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. 100 , 1.3..'> 
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100 ! 13..3 
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Bread, 275; 100; klim, 30 
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Uvt r fraction, 3fX) couivalent; hrear!. 350; salmon, 75* kiim 25' 

t uver fraction, 300 equivalent; bread, 400; salmon, 75; klim' 25- 

* Inver fraetu»n, 400 jrrams equivalent; bread. 275; salmon, 100* kUnt 25 
Iron, *10 nuL, dady raven in food n.s b*rrje ritrate. * * 


KJVen daily, 
pven dad;t'. 

; Riven dady. 


Dog 27-211. Table 216, givc.s convincing evidence that tlie iron 
salt and the liver fraction do supplement each other. 'J’liis <log on 
the liver fraction alone (Table 211) .shows a hemoglobin output of 
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salt intake may show an averas^e hemoglohin output per two-wcek 
feeding of 50 gin. These ash exjicriinents show average values 
of ()() gm. hemoglobin produced per two-week feeding, when the ash 
from 800 gm. equivalent of this sccoudap' anemia fraction is given. 
The optimum iron intake''* is 4.0 mg. daily and this ash as fed con- 
tains 10 mg. iron as metal per 300 gm. equivalent, so that other 
salts would seem to be concerned. 

'i^his ash gives very similar results when compared with the ash 
from whole liver' although the ashing methods are somewhat 
different. The ash obtained from whole liver was subjected to a 
more destructive process which may have burned oft some salts not 
destroyed by the muffle method used on this secondary anemia 
liver fraction which was ashed. This may exq^lain why the ash of 
this liver fraction runs a little higher than whole-liver ash as measured 
by hemoglobin production in anemic dogs. 

Discussion. Does liver therapy benefit human cases of secondary 
anemia? This is not the place to review the considerable mass of 
clinical papers which are accumulating rapidly because of a devcloji- 
ing inquiry in this field. Reports for and against liver therapy are 
numerous. We believe in many of the negative reports that the 
liver feeding was inadequate in amount and duration. Possibly 
the reason for this may be outlined somewhat as follows: Liver 
thera])y in pernicious anemia is spectacular and results arc obvious 
within two weeks, with large production of ncAV red cells and a 
rapid rise in blood hemoglobin. By contrast the reaction in 
secondary anemia is less striking and may be delayed. There are 
facts which explain these differences and it may be worth reviewing 
them briefly at this time. 

Pcrniciom anemia is a disease in which there is a great sui’plus of 
hemoglobin pigment and related pigments. The red cells are 
saturated with the maximum content of hemoglobin. The muscle 
hemoglobin is high in spite of anemia and inactivity, which tend 
to lower the muscle hemoglobin level. The blood serum and body 
fluids contain an excess of jjigments related to the blood hemoglobin. 
The urine and feces contain an excess of pigment which is related 
to blood hemoglobin. On the basis of the ])athologic findings in 
the blood, bone marrow and organs, Whipple'’-'' several A-ears ago 
])roposcd an explanation for these findings in pernicious anemia, voi 
on the basis of red-cell dcMrudum, but on the basis of faulty con- 
xinidion or the lack of rcd-cell stroma constituents. This exqdana- 
tion fits in with the observed facts to date and gives a ready c.x- 
])lanation for the .sjiectacular regeneration of red cells in jiernicious 
aneinia following liver feeding. We may assume that the liver 
feeding sup})lies the missing element necessary for maturation of the 
red-cell stroma, that large rc.'-'crves of ])igmcnt building materials 
as well as pigment are .stored in the body and the red cells are then 
jjnHhienl in extraordinary members. 
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Secondary anemia in direct contrast to pernicious anemia is a 
disease in which there is a deficit of hemoglobin pigment and related 
pigments. The red cells are lacking in normal content of hemo- 
globin and consequently there is a relative excess of stroma. The 
body pigments are subnormal in concentration and there are no 
excess pigment derivatives unless active red-cell destruction is in 
progress. Evidently the normal blood-forming organs under the 
stimulus of a low blood-hemoglobin level can produce stroma more 
actively than new hemoglobin. The reserves of parent hemoglobin 
material or building stones suitable for new hemoglobin fabrication 
are exhairsted or reduced and can be restored only through food 
intake— organic and inorganic. We have experimental evidence to 
be published soon that infection and intoxication can delay the new 
hemoglobin production in normal hyperplastic bone marrow in dogs. 

All these facts suggest why the reaction to liver therapy is bound 
to be less spectacular in secondary anemia than in pernicious anemia 
but do not lessen the importance of liver therapj’- in secondary 
anemia. It has been proved beyond a reasonable doubt that liver 
and Iddney in the diet furnish the maximum supply of substances 
most suitable for new red-cell and hemoglobin fabrication. It is not 
always easy for an anemic patient to take the required amount of 
liver or kidney. This secondary anemia liver fraction described 
above may be of service in certain cases of this type. 

Iron must be mentioned in any discussion of secondary anemia 
but need not be reviewed in detail as this has been done very re- 
cently.i® It may be stated that the optimum intake of iron from 
salts and food has been established for the dog in experimental 
anemia as about 60 mg. iron as metal daily. Above this level of 
intake a large excess of iron salts gives no further rise in the pro- 
duction of hemoglobin. It appears to make no difference whether 
iron is given as ferrous chlorid, ferric citrate, ferrous carbonate, 
ferrous sulphate or ferrous ammonium sulphate. The optimum 
total intake of iron exceeds tluee-fold the loss of ii’on by bleeding 
and Avastage of red cells. It is obvious that this uon has some effect 
in the body other than that of mere replacement of iron in the lost 
or worn-out hemoglobin. This iron in excess of hemoglobin iron 
requirements obviously exerts some influence upon internal body 
metabolism so that more hemoglobin is produced. We may call 
this a salt effect and it is probably similar to the effect noted Avith 
feeding salt mixtures, copper and other metals, and ash from liver 
and kidney. 

Summary. A liver fraction is desciibed Avhich contains 65 to 75 
per cent the potency of whole liver for neAV hemoglobin production 
in experimental anemia due to hemorrhage. This fraction repre- 
sents 3 per cent of the weight of the whole liver. 

Probably a number of actwe substances are represented in this 
liver fraction. Inorganic substances are important. 
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Supplementing this liver fraction with iron may increase the total 
output of hemoglobin. The same thing is true for whole liver 
feeding plus iron which may give maximal hemoglobin production 
in experimental anemia. 

Supplementing this liver fraction with small amounts of whole 
liver may increase the total output of new hemoglobin above the 
level due to liver fraction alone. 

These experimental observations will be of greater interest when 
compared with similar controlled observations in various human 
secondary anemias. 

This liver fraction is palatable and can be taken in considerable 
amounts without clinical disturbance. 

Reasons are given why liver therapy is so spectacular in per- 
nicious anemia and notably less effective in certain secondary 
anemias. 

We urge that liver therapy should not be considered inert in any 
type of secondary anemia until it has been given a thorough test. 

All evidence available points to liver and Iddney as supplying the 
essential factors in most available form for the reconstruction of 
new hemoglobin and red cells in anemia. 
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RHINAL MYIASIS. 

By Gkorge M. Brandau, M.D., 

HOUSTON', TEXAS. 

Rhinal myiasis, nasal myiasis, or myiasis narium, the infesta- 
tion of the nasal cavity witli fly larva*, is said to lie of fairly 
common occurrence in certain countries of Asia and Africa, as well 
as in troi)ical and suhtropical portions of America. In North India, 
where the condition is rejiortod to he csjiccially frequent, it is known 
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as “peenasli,” and many cases are far advanced before medical aid 
is sought. According to one writer, screw-worm mjdasis is common 
in the Americas from the Argentine to Canada, but Blain questions 
this assertion in so far as it applies to the states of Pennsylvania and 
Michigan. Stitt observes that the screw-worm fly is common over 
nearly all of Nortli and South America. Cases of human nasal 
myiasis have been reported from Arizona, Iowa, Kansas, southern 
California, New Mexico, Texas and probably from other states in 
this country, but the literature on the subject is by no means 
voluminous. Blain, referring to myiasis in general, states that 
“the disease is probably far more common in man than is generally 
supposed.” Yount and Sudler collected reports of 23 cases occur- 
ring in Arizona in the course of one season. Sporadic instances are 
apt to occur wherever the screw-worm fly is prevalent; however, 
in the United States the incidence of the nasal form of the disease is 
not sufficiently large to deprive the occasional case of interest, and 
for that reason 2 case reports are presented with this article. 

Etiology. In the New World, human myiasis is produced by 
several different species of flies. The common screw-worm fly, 
Clrrysomyia macellaria, is the usual offender in this region. This 
is a dipterous insect of the suborder Cyclorrhapha. It is dis- 
tinguished from the ordinary blue-bottle fly by the presence of three 
longitudinal black stripes arranged symmetrically on the thorax or 
scutum. It is a small fly about 1 cm. to | inch in length. The 
head is short, of a red or yellow color and is closely attached to the 
bod}’’, which latter is covered with stiff black hairs and presents a 
bluish or greenish metallic appearance. The female laj's from 200 
to 300 eggs or more. These eggs hatch in a few hours when depos- 
ited in a favorable envh’onment. The larvse are described as 
“whitish, footless grubs, rather slender and quite active.” They 
reach maturity in five to six days, at which time they are from 
I to I inch long. They have twelve segments with a belt of minute 
spines or bristles aroimd each segment. They are largest near the 
posterior end, tapering almost to a point at the head, thus somewhat 
resembling a screw, from which is derived their name. On reaching 
maturity they drop to the ground and there, burying themselves, 
pass through the pupal stage to develop into the adult fly. The 
pupse are brown, elongated oval in shape and about 1 cm. long. 
The pupa stage occupies from nine to twelve days, but varies 
somewhat and may be as long as fourteen days. Thus, the meta- 
morphoses in^mlved in the development from egg to adult fly extend 
over a period of two to three weeks, so tliat a number of generations 
may be bred in a single season. In rhinal myiasis the larvai occur 
in the nose as facultative parasites, and from there invade the sur- 
rounding tissues, the paranasal sinuses or even penetrate the bone. 
Other diptera of the same family may cause the disease, notably 
Calliphora vomitoria and Lucilia csesar; sometimes also members 
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of the related family Sarcopliagidse may be responsible for the 
condition. In short, a number of different genera pf flies have been 
indicted as the causative agents of myiasis narium. 

The exciting cause of the disease is, of course, the larvje them- 
selves, but aside from this, several predisposing or contributory 
factors may be mentioned in considering the etiology. The most 
important of these seems to be the presence of preexisting pathologic 
conditions of the nose. In both cases here reported there was an 
antecedent chronic nasal disease; in 1 case of undetermined, but 
probably luetic, character; in the other, an atrophic rhinitis. Such 
factors have been present in other reported cases, Dixon’s case 
had had a slight epistaxis the day preceding that on which the fly 
entered his nose. McColloch reports 2 cases from Laredo, Texas, 
in both of which there was chronic atrophic rhinitis. Ozena seems 
to present an especially inviting field for ovipositing to some species 
of flies, and it is thought that the offensive odor attracts them, 
likewise after epistaxis the smell of blood guides the fly to the 
unfortunate victim. Yount believes that chronic rhinitis or even 
uncleanliness predisposes to the disease. Among predisposing affec- 
tions noted are also chronic nasal catarrh, epithelioma and luetic 
rhinitis; the presence of the disease itself invites reinfection. 

Sleeping in the open affords the fly an opportunity to deposit its 
eggs undisturbed, and hence is of great importance as a contributor}’’ 
cause. McColloch’s 2 cases and my first case were infected in this 
way, Yount and Sudler also describe 2 cases similarly infected, 
1 in a morphin habitue, the other in an alcoholic during a drunken 
debauch. 

The climate and season of the year, inasmuch as they affect the 
habits of the flies which cause the disease, also affect its prevalence. 
The seasonal incidence varies with the latitude, as the flies are not 
active during cold weather, hence in the northern hemisphere cases 
are apt to occur earlier in the year as we approach the equator. 
We should also expect to find a larger number of cases in the warmer 
climates, where the flies have longer periods of activity and are 
more numerous, and, judging from available data, this is the true 
state of affairs. The disease occms in both sexes, but is more fre- 
quent in the male, whose habits of life expose him more often to 
the infection. For the same reason, the disease is commoner in the 
country than in the eities, and is seen more often in the poor than 
among the well-to-do. ^ It occurs most often in farmers and others 
whose occupation consists of open-air work in the rural districts. 

In studying an active case there is usually obtainable a histor}^ 
of a fly in the nose two or three days before the onset of symptoms. 
When the patient is not seen until tlie disease is well developed, he 
may bo in such a condition as to preclude the possibility of securing 
any history at all unless the relatives or friends can supply the 
missing data. In one case the dead fly was blown from the nostril 
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several days after the onset of symptoms, and since the patient was 
asleep when the fly entered, he had no knowledge of its presence. 
The eggs in the favorable environment in which they are deposited 
hatch out in twenty-four hours or less, but the movements of the 
Iarv£B may not be perceived by the patient. The young parasites 
migrate farther up into the nasal cavity, feeding on the discharge 
present from antecedent causes or due to the irritation caused by 
their presence. Patton maintains that the larvje can imbibe only 
fluids, but that their toxic salivary secretion in conjunction with the 
inevitable secondary bacterial infection breaks down the tissues of 
the host, although the worms themselves cannot feed directly on the 
tissues. He finther states that they are unable to make their way 
through bone, and hence cannot enter the brain; but this contention 
is at variance with the statements of other writers. In Snow’s 
case the hyoid bone was destroyed, and the palate bone so greatly 
damaged that it broke on the slightest pressure. In 1 of the 
Arizona cases, reported by Dr. Looney, “destruction of the soft and 
bony tissue was such that one could look from the lower border of 
the frontal bone directly into the esophagus through an opening 
2| inches wide by 31 inches long.” 

Sjnmptomatology. Subjective sjnmptoms are noted in from one 
to three days from the time the eggs are deposited in the nose, and 
in both cases here described partial obstruction to breathing on the 
aftected side was the first evidence of the disease noticed by the 
patient. Sometimes there is first noticed a feeling of discomfort or 
a peculiar sensation at the root of the nose, radiating outward along 
the supraorbital ridge. This gradually increases, until it becomes 
an intense pain, most frequently located over the frontal sinuses, 
but may perhaps be felt in the maxillary region, the temporal region, 
or occasionally in the region of the ear. In one instance severe 
headache persisted for a week after all the larvie had been removed. 
Early subjective sjunptoms are accompanied or soon followed by a 
serosanguinous nasal discharge which is characterized by a foul 
odor. The discharge becomes more profuse and appears also, but 
in smaller amount, from the other nostril as the disease advances. 
It then assumes a more purulent aspect, being thicker and of a 
dirty reddish-brown color, while the odor is so offensive as to be 
nauseating. Dixon observes that the presence of blood in the 
discharge indicates the activity of live worms in the tissues. After 
destruction or removal of the larvK, as the patient begins to improve, 
the blood disappears from the discharge, which then becomes muco- 
purulent or mucoseropurulent and rapidly diminishes in quantity, 
to disappear finally as convalescence is established. 

Coincident with the beginning of the nasal discharge, the patient 
begins to clear his throat and expectorates frequently or develops 
a loose cough which brings up a purulent material. Sometimes 
sneezing is an early symptom. After treatment is instituted, or 
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even before, the sputum is apt to contain a few living or dead larvae 
which have made their way or have been washed by irrigating 
fluids into the nasopharynx. There is intense irritation in the nose. 
Pyrexia sets in, the temperature rising to 101° or 102° F. Head- 
ache and neuralgia are usually marked, especially on invasion of the 
sinuses by the parasites. The nose, eyelids and cheeks swell, the 
swelling arising first and being more pronounced on the affected side, 
but also involving the opposite side. The irritative eye signs of 
lachrymation redness, photophobia and blepharospasm develop, the 
bulbar and palpebral conjunctivse are irritated or inflamed and 
mucopurulent material gathers at the inner canthi. Subjective 
sensation of activity within the nasal chambers has developed Ijy this 
time and the swarming larvse can be seen in active motion. The 
number of larvae varies from a score or more up to several hundred. 
As the disease advances, the surface over the swelling becomes dis- 
colored, resembling erysipelas in appearance, and the destruction 
of tissue may even extend to the surface of the face, breaking down 
the skin to produce a foul open sore. In some cases movement of 
the larvae has been discernible under the intaet skin. The nasal 
conchae may be destroyed, the septum and palate perforated and 
the parasites not infrequently make their way into the paranasal 
sinuses, occasionally into the orbit, even entering the bulbus oculi, 
or, according to some writers, may even invade the intracranial 
space and the brain, in which event secondary bacterial invasion 
results in a fatal issue. 

The condition of the psyche in the early stages is marked by 
anxiety and depression. However, as the disease progresses and 
toxic symptoms develop, apathy supervenes which gradually, in 
spite of mental irritation at ineffective attempts to clear the nose, 
deepens into stupor or even into coma. In a case reported by 
Franchini and in the second case reported here the psyche remained 
undulled, but there was extreme nervous irritability and restlessness. 
In some cases there is delirium or a semidelirious state. With the 
improvement of the condition in the nose, the mental symptoms 
clear up with remarkable promptness. 

Some observers include pallor and loss of weight among the 
objective symptoms of the disease. Epistaxis may appear in the 
active stage or may be a late symptom. Barlara reports a case 
from Argentina, in which the patient succumbed to hemorrhage 
after apparently having been cured. The hemorrhage in my second 
case was a delayed symptom, but fortunately did not result fatally. 

Diagnosis. The diagnosis is made by observing the larvas. Early 
in the disease they may be perceived more easily after shrinking 
the swollen mucous membrane with cocain and adrenalin, later they 
are seen without difficulty high in the nasal cavity and still later 
may make their appearance in the nasal fossae, be expectorated from 
the nasopharynx or appear at artificial openings of their own forma- 
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tion. Before the larvie are seen, however, their j)resence may be 
suspected. Especially in the warmer climates, a patient developing 
nasal obstruction, foul nasal sanguinojiurulent discharge and intense 
irritation in the nose should be suspected of having nasal myiasis; 
a history of a fly in the nose several daj^s before makes the diagnosis 
almost certain. Few conditions are apt to be confused with that 
under discussion. When the first symptoms appear the presence of 
an intranasal foreign body might be hypothecated by the observer, 
or perhaps local inflammatory swelling from some other cause might 
be considered as a possible diagnosis. However, even at this stage 
of the disease, the larvm may be made out if the nasal cavity is 
carefully inspected with a good light. If they are still unseen, 
chloroform may be successful in bringing them to view. 

After the disease is fully developed it may present the appearance 
of erysipelas, anthrax, acute paranasal sinusitis, cellulitis of the 
face or noma; but there should be no difficulty in maldng the correct 
diagnosis at this time as the larvm are readily observed. 

Complications. Complications in the main are due to extension 
of the destructive process into adjacent structures, together with 
the migration of the larvre into the surrounding tissues or sinuses. 
Perhaps the commonest of all complications is paranasal sinusitis, 
and of the sinuses the frontal seems to be the one most frequently 
involved. Otitis media witli suppuration was reported in one of 
the Arizona cases, hligration of the larvas into the orbit or into the 
cranial cavity has already been mentioned. Hemorrhage may occur 
in serious or even fatal proportions. Gastric and intestinal myiasis 
may rarely be complications or sequel®. Insphation pneumonia 
is occasionally met with. General sepsis and septic meningitis are 
said to be encountered, but seem to be rare, as infrequent mention 
of them is made in the literature. 

Prognosis. The seriousness of the disease is indicated by the 
report of Yount and Sudler of a series of 23 cases of myiasis, with a 
mortality of 22 per cent in 18 nasal cases. The prognosis is gov- 
erned largely by the severity of the symptoms and time of beginning 
treatment. Where but a few larv® are present the outlook is more 
favorable. Preexisting diseases, such as cluonic nephritis or organic 
heart trouble may determine a fatal issue. As the larv® mature in 
a few days the period of disability is relatively short, unless pro- 
longed by complications, reinfections or sequel®. Death may occur 
from exhaustion, hemorrhage, sepsis, meningitis or pneumonia. ^ If 
the patient escapes a fatal termination, varying degrees of deformity 
may result from tissue destruction— saddle nose, perforated septum, 
perforated palate or destruction of portions of the nose or cheek 
may oeexu. Patterson recorded a case which resulted in complete 
destruction of the nose and part of the face. The conch® and nasal 
septum are commonly attacked. When ozena was present before 
hand, it is apt to be made worse when portions of the mucous 
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membranes lining the nasal cavities are destroyed. If larvre enter 
the eyeball, loss of the eye may result. Franchini reports a case 
where spontaneous recovery took place, but was followecb by 
intestinal myiasis. 

Treatment. Treatment may be divided into preventive or pro- 
phylactic and active. Of great importance in the prevention of the 
disease is the treatment and where possible the cure of any intra- 
nasal pathology. 'In cases of ozena or other conditions which may 
not be entirely eradicable, or which tend to recur, the patient should 
be warned of the danger of myiasis. He should also be cautioned 
against sleeping in the open unscreened. Where exposure is con- 
sidered likely the anterior nares may be plugged with cotton wool 
soaked in antiseptic. Finally, in event a fly enters the nose, the 
patient should report to a doctor at once for removal of the eggs, 
in the event any should have been deposited. Approaching the 
problem from another angle, prevention of breeding of the flies 
whose larvse cause the condition may to a great degree be brought 
about by the proper disposal of refuse and of the carcasses of dead 
animals. 

The active treatment is further divided into cm’ative and sympto- 
matic. The curative treatment consists in the removal of the larvse 
and the use of measures to promote healing of the lesions they have 
caused. Removal of the larvae is accomplished in part mechanical^ 
and in part by the use of drugs. McColloch reports mechanical 
extraction of the larvae at successive sittings at two- or three-hour 
intervals after chloroform had proved ineffective. Other writers 
advise the removal of as many larvse as possible mechanically at one 
sitting, followed by the use of drugs. A number of drugs have 
been recommended for this purpose. Jeanselme and Rist advise 
the injection of pure benzene into the nasal cavities. Turpentine, 
ether, phenol solution and chloroform are also of value. Stevens 
states that irrigation with 5 per cent phenol is the best treatment. 
Chloroform, however, appears to be the more widely used, and is 
employed in several different manners. The vapor may be inlialed, 
or as in Dixon’s case, pledgets of cotton saturated with undiluted 
chloroform may be inserted into each nostril. The pledgets were 
kept saturated and were left in place five minutes, Blain advised 
chloroform in the strength of from 25 per cent to the pure drug. 
Stiles advises washing with 20 per cent chloroform in milk or with 
phenol solution. Patton advises the use of weak chloroform water 
or the local application of turpentine, and states that the larvie 
should not be killed in situ as they are then a source of secondary 
infection. Yount and Sudler obtained their best results by spraying 
chloroform, 25 per cent to the pure drug, from a syringe with a 
spray tip “ejecting the chloroform with considerable foree up into 
the nasal chambers and, if possible, their accessory sinuses.” Olive 
oil is used as the diluent. Immediately after spraying the nose 
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larvw are searched for and removed witli forcc})S. This procedure 
is carried out twice a day until all larviv, liave been removed. The 
plan of treatment generally chosen seems to be the use of chloroform 
in one of the methods described, combined with removal of accessible 
larvai with forceps immediately thereafter, this sequence being 
repeated at intervals varying in length of time with different workers. 
As an adjuvant line of therapy various bland irrigations have been re- 
commended to promote cleanliness or to allay the stench accompany- 
ing the disease. Normal salt solution, boric acid solution, 1 to 4000, 
potassium permanganate solution or chloroform water may be used 
as often as indicated. 

The symptomatic treatment meets the indications as they arise, 
and general hygienic measures are enforced. Pain usually requires 
the use of morphin, but may be amenable to coal-tar preparations 
or codein. Nervousness, anxiety and insomnia may yield to bro- 
mids or other hjqinotics. In weakened states stimulative and 
supportive measures are called for. If the patient’s mind is clear 
the repulsive nature of his malady robs him of any desire of eating, 
but liquid and semiliquid foods may be well taken. Finally, plastic 
surgery may be indicated for the correction of deformities resultant 
from the disease. 

Case Reports. Case I. — J. S., colored, aged seventeen years, of Ray- 
wood, Texas, _ a well-developed, fairly well-nourished French negro of low- 
grade mentality. _ When first seen on night of September 25, he la}’’ in the 
dorsal decubitus in a stuporous condition. The eyelids of the left eye were 
edematous and the eye was closed by the swelling. The conjunctiva) of 
both eyes were red and injected and at inner canthus of each a bead of 
mucopurulent material had gathered. Lachrymation and photophobia 
were well-developed symptoms. The nose and adjacent portion of the 
face on each side were also swollen and edematous. The nasal cavities 
were occluded and breathing was through the mouth, which remained 
constantly open except when the patient swallowed or expectorated. A 
foul-smelling sanguinopurulent fluid of dirty reddish-brovm color trickled 
slowly from the nose. Two old perforations of the palate were present and 
a history of some form of nasal trouble ha'ving existed over a long period of 
time suggested the first diagnostic consideration of chronic S5'’philitic 
rhinitis ’with secondary septic infection. The temperature was 101.4° F. 
Two days prior to this the nasal ca'vities had become obstructed, but at 
that time -there was no discharge, and since then the patient's condition 
had been_ growing progressively worse. No active movement could be 
obsen^ed inside the nasal cavity, and as far as could be determined, there 
was no subjective sensation of active movements. Antiluetic treatment 
was instituted and, in addition, continuous wet dressings to the face and 
solution of mild silver salt instilled in the eyes and nose at regular intervals. 

The following morning the temperature had dropped to 99.6° F., and the 
patient’s general condition appeared slightly improved, although the 
swelling and edema showed no perceptible change. On September 27, 
active motion was detected in the nose and the true condition realized. 
Ether having been successfully employed in treating dermal myiasis, tins 
drug was used for nasal irrigation in 60 per cent solution in olive oil. a 
few larva) came out dead with the irrigating fluid, others were removed witn 
tissue forceps afterward, some dead .and some alive. Some w’ere embedde 
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in. the tissues and were pulled out with some difficulty. Even the *1®^^ 
ones presented a rasplike resistance to removal due to the spines on the 
segments. Forty law® were removed at this time. 

On September 28, edema had increased some, extending further to the 
left than to the right. The left nostril was distended, being packed tightly 
with larv®, evenly arranged and presenting somewhat of a honeycomb 
appearance in the aggregate. A few larv® were discerned on the riglffi 
side. The septum was perforated. Any attempt' to remove larvse -with 
forceps would initiate a rapid scramble of the parasites further up into the 
nasal cavity. A small fresh perforation of "the soft palate was_ present 
through which a larva could occasionally be seen. The nose was irrigated 
with chloroform in milk, the fluid being carried to the upper parts of the 
cavity by means of a soft rubber catheter. About 25 more larv® were 
removed. The same afternoon no hving larv® could be seen. Some 
dead ones had passed. Some had been Swallowed, causing vomiting, but 
none were observed in the feces and no gastrointestinal symptoms devel- 
oped. No accurate count of the number had been kept. The patient 
complained of intense headache over right frontal sinus. Codein and 
aspirin were given for this with amelioration but 'without complete relief. 

On September 29, considerable swelling of the soft palate with redness 
and difficult deglutition. Discharge from nose scanty. Edema reduced. 
Patient brighter and becoming talkative. He stated that on September 
26 he blew a dead fly out of his nose, but did not know how long it had been 
in there. Several days before that he did not remember exactly how many, 
he had lain do'wn under a tree in the yard for a nap, and probably the fly 
entered while he was asleep. 

Recovery was uneventful, but no follow-up of the case could be made as 
the patient migrated to Louisiana as soon as he was able to travel. 

The larv® were the typical screw worms and were classified as Chrysomyia 
macellaria larv®. 

Case II. — M. J., white, aged twelve years, of Liberty County, Texas. 
On October 7, date of first -visit, the patient was in bed, very restless, 
changing position at frequent intervals and, although not complaining of 
any pain, was evidently experiencing much discomfort. The temperature 
was 100.8° F. There was a partial obstruction to breathing in the right 
nostril and from the right anterior naris a drop of brownish serous discharge 
would emerge at frequent intervals. The patient was making frequent 
atternpts to dislodge the obstruction in his right nostril, stopping left 
nostril bj’’ pressing side of nose 'vrith finger and bio-wing vigorously through 
the right. Nothing emerged, ho-wever, except the discharge previously 
referred to. There was a slight discharge from the left nostril which was 
rimmed 'with dried secretion. There was a collection of purulent material 
in corner of the right eye, and considerable swelling, most pronounced on 
right side beside the nose. The loose tissues under the right eye were 
slightlj'' puffed. There was an offensive musty odor to discharge. The 
psyche was clear. 

On October 1, the boy had been riding through the woods on a truck and 
a fly flew in his nose. It was there for only a moment, as the patient at 
once began efforts at dislodgement which were readily effective. On 
October 4, he blew some hard object from his nose and that evening began 
to ha-^'e a little fever. On October 5, the nose began to discharge a sero- 
sanguinous fluid, and the face began to swell on right side next to nose. 

■ t^'ffi^erature was 101° F. The swelling had increased, 

ilie right eya was almost closed; the nasal discharge was brighter red and 
more jirofuse. On examination, larv® could be seen moAung about high up 
m the right side of the nose for the first time seven days after the dead fly 
Jiad been blown out. The nose was irrigated Avith 20 per cent chloroform 
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in milk; only four worms were removed. The same fluid was dropped in 
with a medicine dropper every thirty minutes. 

On October 9, temperature was 100° F.; pulse, 76. No worms after 
10 A.M. Total worms removed, 169, all but a few of which were dead when 
expelled. Profuse bright serosanguinous discliarge. 

On October 10, the patient was up; had no fever. Moderate amount 
of mucoseropurulent discharge from right nostril. Patient discharged from 
treatment with directions for after care. 

On October 1 1 , a hurry call to see the patient again, who had blown a piece 
of necrotic tissue about 1 b3" 2 cm. from nose; copious hemorrhage from left 
nostril follow'ed. This continued for about one hour, stopping shortlj’’ 
before my arrival. A short while after this the patient blew another 
larva from the nose. This wns said to be somewhat larger than the others 
and proA'ed to be the last. Total number of la^A^'e, 170. 

On November 15, the nose had healed. Septum deflected to left in lower 
portion; no perforation seen. Right inferior turbinate almost completely 
destrojnd, a small beadlike projection on outer nasal Avail being the only 
Ausible remnant. Ozena persists as before intercurrent affliction. The 
larA'^se in this case did not present t3"pical scrcAv-AA'orm appearance, being 
smoother, rounder and somcAA'hat smaller. Unfortunate^’’, the 3 '’ were not 
identified. 

Summary. 1. Wliile fair] 3 '^ common in some parts of tlie Aimrld, 
rhinal m 3 dasis is not of frequent occurrence in the United States, 
though perhaps more so tlian the number of reported cases AA^ould 
indicate. Tavo cases are reported hereAvith. 

2. ScA'^eral different genera of flies haA’^e been found to cause the 
disease. The screAA^-wmrm fl.y, Chr 3 ’Som 3 ’’ia macellaria, is, hoAA^ever, 
most often the causatiA’^e agent in this region. 

3 . Antecedent nasal disease is important as a predisposing factor 
in the development of the condition. Sleeping in the open, un- 
screened, favors the infestation. Other etiologic influences are 
dependent on the habits and prcAmlence of the flies and the fre- 
quenc}^ of human exposure. 

4 . The cardinal s3"mptoms are nasal obstruction AAuth foul nasal 
sanguinopurulent discharge and intense irritation in the nose. Pain 
is usuall3'^ present and often seA'-ere. Swelling is more marked on 
the affected side, but involves both sides as the disease progresses. 
There is moderate elevation of the temperature. Hemorrliage is 
not unusual and may be a dela3'^ed symptom. Tissue destruction is 
sometimes extensive. Mental S3^mptoms Afar3^ from anxiet3’^ and 
restlessness to stupor or coma. 

5 . The diagnosis is made b}'^ obserAung the larA'^m in the nose. 

6. Paranasal sinusitis is the most frequent complication. Other 
complications arise from migration of the larA'^fe into other struc- 
tures and from accompanA'ing bacterial infections. Epistaxis ma 3 ' 
occur in fatal proportions. Inspiration pneumonia ma3^ dcA'^elop or 
rarel.v general sepsis or septic meningitis. 

7. The prognosis maA' be guarded due to the high raortalit 3 ’^ and 
the frequenc3' of complications. Prognostic criteria AA’hich inaA' 
indicate a more or a less faAmrable outcome are the general ph 3 'sical 
condition of the patient, the magnitude of the infection, the stage 
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of the disease at the time of beginning treatment and the presence 

or absence of complications. , j • 

8. Though a number of different drugs have been advocated in 
the treatment of rhinal myiasis, the therapeutic procedure generally 
adopted in this country is the use of chloroform by one of several 
methods, combined with the mechanical removal of accessible iarvse. 
Symptomatic treatment meets the indications as they arise. 
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ANEMIA IN JAUNDICE.* 

I. A Clinical Study op Cases in Which Jaundice Was of 
Obstructive or Intrahepatic Types.* 
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MEDICINE, THE MaYO FOUNDATION, GRADUATE SCHOOL, UNIVERSITY OF 
MINNESOTA, ROCHESTER, MINN. 

(From the Division of Medicine, The Mayo Clinic and The Mayo Foundation.) 

Anemia is commonly seen in patients with jaimdice that is due to 
obstruction of the common duct by stone, stricture, carcinoma of 
the liead of the pancreas, or malignant disease of tlie biliary pas- 
sages and in patients with jaundice due to intrahepatic causes. 
The anemia may be moderate or relatively severe and it may occur 
independently of fever, chills, hemorrhage or other clinical evidences 
of infection or of loss of blood. 

In an effort to throw some light on the etiology of the anemia 
which occurs in jaundiced patients, a preliminary sm’vey was made 
of those cases of jaundice observed at the Clinic during the last two 
and a half years. This sm-vey was undertaken in order to determine 
the frequency with which anemia occurred in each of the various 
t.^q3es of jaundice, the degree of the anemia and the relationship, if 
any, between the intensity of the anemia and either the duration 
or the intensity of the jaundice. Our chief interest was in those 
patients who presented anemia' without any clinical evidence of 
infection or loss of blood. Consequently those with chills, fever, 
leulmcytosis, purpura, melena, hematemesis or hematuria were not 
included in the present group of cases used for drawing conclusions 
regarding the relationships of jaundice and anemia. An attempt 
has also been made to study this type of anemia experimentally in 
animals, and the results of this work will be reported elsewhere. A 
group of 347 cases of jaundice was made the basis of the study ' 
reviewed here. 

Anemia was considered to be present if the value of hemoglobin 
was below 70 per cent (Dare) and if the erytlu’ocyte count was below 
4,000,000 per c.mm. Of this group of 347 cases, 329 were observed 
during tlie years 1926 and 1927, and in 90 of the latter anemia was 

* The data presented in lliis isaper are tsiken from a tliesis submitted by F. M. 
.Iordan to the Faculty of the Graduate School of the University of Minnesotain partial 
fulfillment of the requirements for the degree of M.S. in Medicine, 1929. 
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present. To this number, 18 selected cases with anemia, observed 
in 1925, were added, making a total of 108 cases of anemia. In 
determining the frequency witli which anemia occurred, the group 
of 329 cases observed dmlng 1926 and 1927 was selected, but for the 
remainder of the data the entire group of 347 cases was selected. 
The diagnosis was confirmed in most cases by operation or by 
necropsy. In some cases, including nearly all of those of intra- 
hepatic jaundice, the diagnosis depended on the clinical data, the 
behavior of the patients while under observation and the subsequent 
course after they left the hospital. 

Carcinoma. In the majority of the patients who had carcinoma 
the lesion was in the head of the pancreas. The few remaining 
patients in this group had carcinoma of the gall bladder or biliary 
ducts, and one or two had biliary obstruction as a result of meta- 
stasis of carcinoma of the stomach or colon to the regional lymph 
nodes. Of the total number of 347 cases of jaundice, there was 
carcinoma in 81, in 33 of which anemia was present (tabulation). 
Anemia occurred in 25 of 73 cases observed during 1926 and 1927 
(34 per cent). The lowest percentage of hemoglobin was 38, with 
an average of 56. The lowest erythrocyte count was 2,650,000, 
with an average of 3,470,000. By comparing the amount of serum 
bilirubin, the erythrocyte count, the percentage of hemoglobin and 
the duration of jaundice, curves were constructed to show the 
correlation between the intensity of the anemia and either the 
duration or the intensity of jaundice. So far as this group of 
patients was concerned, there did not appear to be any correlation 
clinically between the intensity of the anemia and either the duration 
or intensity of the jaundice (Figs. 1 and 2). 


occurrence of ANEMIA IN PATIENTS WHO HAD JAUNDICE. 
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Intmhepatic Jaun^ce. All cases of arsphenamin jaundice, catar- 
rhal jaundice and biliary cirrhosis were included under the common 
heading of intrahepatic jaundice, according to McNee’s classifica- 
tion. Of the total number of 347 cases of jaundice, 93 belonged to 
this group, in 31 of which anemia was present (tabulation) . Anemia 
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occurred in 2S of 90 cases (31 per cent) observed in 192G and 1927, 
The lowest erythrocyte count was 2, 700, ()()() and the average count 
ivas 3,01 0,000. The lowest percentage of licnioglobin was 40, with 
an average of 59. As in the preceding grou]), tliere did not appear 
to be any definite correlation clinically between either the intensity 
or duration of the jaundice and tlie anemia occurring in this group 
of cases (Figs. 1 and 2). 
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Fig. 1. — Correlation between the duration of jaundice and the degree of anemia 
in cases with a percentage of hemoglobin between 70 (Dare) and an erythrocyte 
count below 4,000,000 per c.mm. 


Cholelithiasis. In this group are included ail cases of jaundice 
due to stone in the common duct or to cholec3'stitis with cholelithi- 
asis. Fever occurs in the majority of cases during an acute attack 
of colic due to cholelithiasis. Since the attack is of short duration 
fever was usually absent wdien these patients came to the Clinic; 
therefore, jaundice was the chief presenting symptom. Conse- 
quently, included in this group are patients with jaundice of several 
days’ or weeks’ dm'ation who did not have fever between acute 
attacks of colic. Of the total number of 347 cases of jaundice, 142 
belonged to this group, in 30 of which anemia was present (tabula- 
tion). Anemia occuiTed in 26 of 138 cases (19 per cent) observed 
in 1926 and 1927. The lowest percentage of liemoglobin was 42, 
with an average of 61 , The low'est erythrocyte count was 3,400,000 
and the average count was 3,670,000, Again a definite correlation 
could not be‘ seen between the intensity of the anemia and either 
the duration or the intensity of jaundice (Figs. 1 and 2). 

Stricture of the Common Duct. Since fever is present at some time 
in the majority of the cases of jaundice that is due to stricture of 
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the common duct, it is difficult to be certain that, when anemia was 
present in the cases of this group, infection may not have been a 
contributing factor. Thirty-one cases of stricture of the common 
duct were found, however, in which there was no history of fever 
and in which neither fever nor leukocytosis was present during the 
period of observation; in 14 of these 31 cases anemia was present 
(tabulation). Anemia occurred in 11 of 28 cases (39.3 per cent) 
observed in 1926 and 1927. The lowest percentage of hemoglobin 
was 45, with an average of 59. The lowest erythrocyte count was 
3,010,000, with an average of 3,620,000. There was no definite 
correlation between the intensity of the anemia and either the 
intensity or the duration of the jaundice (Figs. Fand 2). 
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Fig, 2. — Correlation between the degree of jaundice and the degree of anemia in 
cases with a percentage of hemoglobin below 70 (Dare) and an erythrocyte count 
below 4,000,000 per c.mm. 

Comment. The anemia that occurs in cases of obstructive and 
intrahepatic jaundice may be due to loss of blood, to increased 
destruction of blood, to decreased formation of blood or to a com- 
bination of these various factors. 

It is well known that bile salts are hemol.ytic and the suggestion 
is commonly made that the anemia is due to the hemobdic action 
of these salts. There are many objections to this view. It is 
known that following a preliminary rise in the concentration of bile 
salts in the blood after obstruction of the common duct in dogs 
and human beings there is a gradual falling off in the level of these 
salts in the blood. We should expect, therefore, if bile salts were 
the cause of the anemia, to obtain anemia very soon after the onset 
of jaundice, when the concentration of bile salts is greatest. As 
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we have seen, this is by no means the case. In clinical cases, at 
least, the onset of the anemia is variable and may occur early or 
late. In dogs the anemia increases coincidcntly with a fall in the 
concentration of bile salts in the blood.® A point of great signifi- 
cance is that the concentration- of bile salts necessary to produce 
hemolysis, as determined in vitro, does not occur in clinical or 
experimental cases of jaundice, h'loreover, it must be remembered 
that there is increased resistance of the erythrocytes, and a pro- 
tective action of normal serum against hemolytic agents.^ It is 
diflScult to obtain direct experimental evidence on the question of 
hemolysis. The question is usually studied by determining the 
amount of bile excreted in dogs with biliary fistulas, but this is 
obviously out of the question in cases of obstructive or intrahepatic 
jaundice. It must be concluded, therefore, that the evidence in 
favor of increased destruction of erythrocytes in obstructive jaundice 
is relatively indirect and incomplete. 

It was found more suitable to study experimentally the question 
of the formation of blood in dogs with ligated common ducts. 
Whipple and Robscheit-Robbins have shown that they could con- 
trol the amount of regeneration of hemoglobin by variations in the 
diet. We have been able to adapt this method to a study of anemia 
in jaundiced animals and were enabled to study: (1) The effect of 
ligation of the common duct on regeneration of blood; (2) the effect 
of variations in the rate of regeneration on the degree of jaundice 
resulting from the obstruction. It was found that, in animals fed 
the basal diet, ligation of the common duct inhibits the regenera- 
tion of hemoglobin, whereas animals fed tlie diet containing liver 
are much more resistant to this effect of obstruction.^ It was also 
found that the degree of jaundice, as measm-ed by the serum 
bilirubin, varied with the degree of hematopoietic stimulation and 
the consequent activity of metabolism of pigment rather than on 
•the total amoimt of circulating hemoglobin. 

From the clmical standpoint, it is difficult to obtain quantitative 
data because of the many uncontrollable factors involved, such as 
the degree of obstruction or of hepatic injury, the degree and dura- 
tion of jaundice and the character of the diet prior to admission 
of the patient to the hospital. The experimental results seem to 
show the importance of certain food factors in the prevention of 
anemia. 

Experimentally, we have also sho^yn that the degree of hemato- 
poietic stimulation influences the degree of jaundice. If anemia 
develops in a jaundiced patient because of nutritional distinbance, 
we should, therefore, expect the degree of jaundice to diminish m 
intensity. Consequently, if anemia occurs in a jaundiced ])atient, 
independently of infection or of loss of blood, the amount of serum 
bilirubin diminishes so that the degree of jaundice alone does no 
give an accm'ate index of his condition. Under such circumstances, 
an anemic patient with low serum bilirubin may be a poorer ns v. 
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than one with a higher value of serum bilh’ubin in the absence of 

anemia. . . 

Summary and Conclusions. Anemia frequently occurs in jaundice 
due to any cause, and it may be independent of infection or of loss 
of blood. Similar anemia occurs in dogs with obstruction of the 
common duct or with biliary fistula. In this series of patients there 
did not appear to be any correlation between the degree of anemia 
and either the duration or the intensity of jaundice, whether the 
jaundice was due to carcinoma, stone, stricture or intrahepatic 
disease. Anemia, represented by a value of hemoglobin below 70 
per cent on the Dare scale, and below 4,000,000 erythrocytes 
occurred in 34 per cent of patients with jaundice due to carcinoma 
of the pancreas or biliary passages or to metastasis; in 31 per cent 
of patients with intrahepatic jaundice; in 19 per cent of patients 
with stone in the common duct or cholecystitis with cholelithiasis, 
and in 39 per cent of patients in whom jaundice was due to stricture 
of the common duct. Clinically, it is difiicult to draw conclusions 
as to the cause of the anemia, since there are many uncontrollable 
factors, such as the reaction of each particular patient, the amount 
of obstruction or injury to the liver and the character of the diet 
before admission to the hospital. However, comparison is possible 
with animals in which anemia has been produced and studied. 
IVlien this is done the conclusion is reached that the anemia is almost 
certainly not the result of the hemolytie action of bile salts and that 
nutritional factors are probably the most significant in its etiology. 

Moderate or relatively severe secondary anemia may occur in 
cases of jaundice due to any cause, independently of infection or of 
loss of blood. Clinically, in this series of cases the intensity of the 
anemia was apparently independent of either the intensity or the 
duration of the jaundice. It is suggested that nutritional factors 
are of great signifieance in the etiology of the anemia occurring in 
jaundiced patients. 
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NEPHROSIS. 

A Surrey of the Literature, and IIeport of Four Cases. 

By S. F. Service, M.D., 

CLIFTON SPniNGS, N. Y. 

(From Iho Depart inont of Medicine of the Clifton Springs Sanitarium and Clinic.) 

There are a number of affections of the kidney whicli are char- 
actcriwd by degenerative changes especially involving the tubules. 
Thc.se seem to be distinct from the inflammatory conditions which 
involve the glomeruli, and are also quite different from the arterio- 
sclerotic diseases of the kidney. These affections have gradually 
acquired the name of “nephrosis.” This term is not used in 
its etymologic sense, but, regardless of frequent objection, has 
retained such a widespread use that for the jirescnt, at least, we 
might as well accept it. The name was introduced first by Muller, ‘ 
in 1905, and was intended to distingui.sli the degenerative from the 
inflammatory changes in the kidney. In 1914, in their monograph 
on Bright’s disease, \’olhard and Fahr- adopted this term as descrip- 
tive of degenerative affections of the kidney involving the tubules. 

There are several different t>’pes of nephrosis. For instance, the 
kidney of pregnancy is generally placed in this class on account of 
albuminoid degeneration found in the convoluted tubules. This 
type is characterized clinically by albuminuria, edema, and possibly 
eclampsia during pregnancy. Amyloid nephrosis is another form. 
It occurs in the course of tuberculosis, expecially of the bones, and is 
found in prolonged suppurative conditions such as osteomyelitis of 
nontuberculous origin. Here it is mainly characterized by albumin- 
uria, and when edema is present it is generally combined with lipoid 
nephrosis. The kidney condition seen in mercuric poisoning also 
comes under the heading of nephrosis and presents a good example 
of the necrotic stage of this disease. 

This disease, in which onlj' tubular changes occur, is supposed to 
run a definite clinical course; without renal insufficiency, without 
hypertension, and without cardiac hypertrophy. Everyone under- 
stands, however, that Iddney disease seldom pursues a clear-cut 
course and that one type of nephritis often merges into another. 
This may occur, obviously, in many variations and various degrees, 
and accounts for the many confusing differences we meet with in the 
study of kidney cases. One may say in general, that inflammatory 
processes affect the glomeruli, and the tubules becorne immived 
secondarily; while the degenerative processes affect primarily the 
tubules and the glomeruli secondarily. It is important to realize 
that confusion must always exist in diagnosing this disease, since in 
most cases one type of lesion becomes engrafted on tlie ot ler. 
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For this same reason, nephrosis in its pure state is comparatively 
rare. Miink^ classifies the nepliroses under the following types; 
(1) Albuminous degeneration; (2) fatty degeneration; (3) lipoid 
degeneration; (4) necrotic degeneration; (5) hyaline degeneration, 
(6) amyloid degeneration; (7) vacuolar degeneration; (8) glycogen 
degeneration (in diabetes) . 

We find, then, several different conditions giving rise to degenera- 
tion of the tubules, or what we have come to term nephrosis, for 
instance: (1) The kidney of pregnancy; (2) the amyloid kidnej'^; 
(3) the bichlorid kidney. These are probably separated because of 
differences in etiology, and because there are some slight clinical 
distinctions; the common factor to all, however, is the tubular 
lesion. 

That pm‘e types of nephrosis occur, seems no longer a matter of 
dispute, and among the different types of this disease the one to 
receive the most discussion nowadays is the so-called “lipoid 
nephrosis.’’ This is the same disease, characterized by the large 
white kidney, which used to be called chronic parenchymatous 
nephritis. It is what Volhard and Fahr^ refer to as “genuine 
nephrosis’’ and what Epstein^ calls “chronic nephrosis.” Pure 
cases of this disease have been reported by Volhard and Fahr- and 
later by Munk® in their monographs, and it is to these authors that 
we owe most of our knowledge of this disease from abroad. In this 
country the interest in this condition has centered around Epstein® 
following his introduction of high-protein feeding. Since then many 
cases of nephrosis have appeared in the literature. A good many of 
them seem to be cases of glomerulitis to which nephrosis has become 
an added factor and a good many seem to be cases of genuine 
nephrosis. 

Lipoid nephrosis as an entity has definite characteristics which 
we find described by Munk.® These features are: The insidious 
onset; its relative frequency in young people; the absence of etiologic 
factors; the pallor; the edema, which is generally cyclic in character; 
the albuminuria with few casts and no red blood cells; a low blood 
pressure; and an increase in the blood cholesterol. He also points 
out the apparently benign character of the disease. The urine is 
scanty as a rule, there may be lassitude, headaches and loss of 
appetite. Munk was the first to call attention to the doubly 
refracting lipoid bodies in the urine. To these factors Epstein® 
adds: reduction in the total protein of the blood, stresses the “inver- 
sion of the normal ratio of serum albumen to serum globulin,” 
and brings out the argument that nephrosis is of extrarenal origin, 
and apparently a metabolic disease accompanied by a lowered basal 
metabolism. Epstein'^ records a case of nephrosis which finally 
developed into one of genuine mjocedema. He also mentions three 
cases of nephrosis which developed during prolonged irradiation of 
the neck, in^ulv^ng the chest and thyroid. 
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The lowered li.nsal mctaholisni certainly suggests that tliis is a 
metabolic disease. It appears so on tlic surface at least, until one is 
confronted with tlie fact that these basal metabolic readings are 
based on water-logged conditions. These individuals are edematous 
and this must affect the test considerably. The disturbance, 
however, is apparently not measurable in basal metabolic deter- 
minations since only 60 per cent of Epstein’s cases show subnormal 
findings and these ranging only from —10 to —22. On the other 
hand, he finds that these patients tolerate enormous doses of thyroid 
extract; doses of 15 to 60 grains of thyroid per day being necessary in- 
some cases. This treatment must often be continued over long 
periods of time before a metabolic response is elicited. He finds that 
thyrotoxic symptoms do not result as long as there is an existing 
hypercholesterolemia, and suggests that the blood cholesterol be 
used as a measure of thyroid therapy in these cases. This seems to 
point to some profound metabolic disorder, and since it appears to 
be extrarenal, he has chosen the name “diabetes albuminuricus” to 
describe the disorder. In his opinion the extrarenal factors are of 
prime importance; the tubular degeneration is a consequence, and 
not a cause of the disease. Hence, he prefers that the term “nephro- 
sis” shall take in all Iddney conditions where the dominant lesion is 
tubular degeneration; but since lipoid nephrosis is not in a strict 
sense a Iddney disease, he prefers the term diabetes albuminuricus. 
In diabetes the glycosuria is the result of a perversion in carbohj'- 
drate metabolism, so in this disease, the albuminuria which is the 
chief symptom, is the result of a perversion of the protein metabolism. 

Munk’s cases of lipoid nepluosis and Epstein’s cases of chronic 
nephrosis seem to be identical and appear to be a definite disease 
entity despite the refusal of some authors to recognize it. It seems 
to me that we have cases enough now reported by reliable authors 
to convince the most skeptical. Beside Volhard and Falw’s, Munlc’s 
and Epstein’s cases, there are numerous others listed in the literature, 
many of wliich appear to be true neplnrosis and some of which seem 
to be mixed in tjqie. Some authors complain that they are unable 
to find cases of a pure form and on account of tliis are inclined to 
disbelieve in its existence. The pure cases of neplirosis, however, 
are rare; the majority which we see are cases of glomerular nephritis 
with a superimposed nephrosis. These are generally the cases m 
which we find red blood cells in the urine. Munk’s original concep- 
tion was that the condition in the tubules is at no time the result oi 
inflammation, and this I believe is the general opinion now. There 
are still some differences of opinion, however; Elwyn® believes tne 
albuminuria is the result of injury to the glomerular and capsu ar 
epithelium by a previous acute diffuse nepluitis which has subside 
Murphy and Warfield report 4 cases. One of these cases was 
studied from beginning to end, and on examining the kidneys ley 
found no evidence of any glomerular inflammatory condition, 
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disease was purely tubular. ■ Another point these authois^ biing 
out is the tendency to exacerbations and remissions; that is, the 
cyclic character of the edema which they claim is the rule. Mason*'’ 
reports a case of what seems to be pure nephrosis which he followed 
for thirty months, and which finally died of miliary tuberculosis. 
The Iddneys showed a typical contracted neplirotic kidney without 
signs of inflammation. Kaufman and Mason** reported 3 cases 
(deaths from infection) which they believe typify the life history of 
nephrosis. Their first case showed all the clinical requirements of an 
early neplirosis, and at autopsy showed a large white kidney; the 
glomeruli were normal, but the tubules were dilated and filled with 
a pale-staining structureless material. Some of the tubular epithe- 
lium had desquamated, while the rest was granular and hazy in 
outline. There was no inflammatory exudate, and no increase of 
fibrous connective tissue. The second case, in addition to the 
characteristics of Case I, showed a moderate rise in blood pressure 
and some impairment in the nitrogen excretion. The kidneys were 
contracted. The third case showed in the early part of his illness all 
the characteristics of Case I and in the terminal part showed the 
characteristics of Case 11. At autopsy, this case showed secondary 
contracted kidneys. They believe that the true nephrotic kidney 
progresses into a secondary contracted one, as a result of an organ- 
izing process of degenerated cells, and not of cells primaril}^ inflamed.- 
Davidson*^ reports a case with autopsy with typical clinical findings. 
Microscopic examination showed that the glomeruli were singularly 
free from damage and that the typical tubular changes were present. 
Peters*® reports 6 cases, but only 1 of these seems to me to be a 
case of true nephrosis. Major and Helwig*'* report a case fulfilling 
the clinical requirements, but the glomeruli showed a mild glomeru- 
litis. Rabinowitch and Childs*® cite a case, but their patient had 
hypertension, and was probably a chronic nephritic with a super- 
imposed nephrosis. Rigler and Rypins*® report 3 cases which con- 
form clinically to Epstein’s nephrosis; one was a cliild, and a post- 
mortem examination showed the large white Iddney. McElroy*^ 
reports 2 cases in negroes; the first case was preceded by tonsillitis, 
and by the presence of occasional red blood cells in the urine. This 
might be considered a mixture of acute nephritis and neplu'osis. 
The pathology of the kidney, however, in this case was that of 
neplu’osis so that occasional red blood cells in the urine are permis- 
sible just as they may be found present quite normally in health. 
There was no sign of inflammation in the kidneys. The second case 
was complicated by sjqihilis. Munk® gives sjqihilis as a cause of this 
disease. Cases of neplnosis in children occur frequently. Twenty- 
tlnee of these have been reported by Clausen,*® 26 by Davison and 
Salinger,*® and 13 by Boyd.®** Christian®* states that in some twenty 
odd years of interest in the subject, he has seen no such cases. All 
his cases, apparently having all the criteria as outlined, have shown 
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quite marked glomerular lesions. There is not much doubt in the 
minds of those who have studied this subject, however, that nejdiro- 
sis does occur and occurs as a pure tubular degeneration with 
definite and characteristic findings. 

Diagnosis. The characteristics then of nephrosis are: (1) A 
gradual onset and a protracted course; (2) edema, anasarca, and 
effusion in the serous cavities; (3) oliguria, and a high specific 
gravity; (4) marked albuminuria and occasional cylindruria;'(5) 
the absence of increased blood pressure; (6) the absence of nitrogen 
retention in the blood ; (7) marked increase in the cholesterol content 
of the blood; (8) reduction in the total protein of the blood serum; 
(9) inversion of the normal ratio of albumin to globulin; (10) the 
presence of doubly refracting lipoid bodies in the urine; (11) it 
tends to occur more commonly in younger individuals; (12) there 
seems to be some relationship to states of hypothyroidism. 

The edema and albuminuria are the most marked features. 
These features have been pointed out by Murphy and Warfield" as 
particularly cyclic in character. Epstein® explains the edema on 
the basis of a disturbance in the balance of the osmotic pressure 
between the tissues and the blood. 

It is rather interesting that these patients as a rule show a lowered 
resistance to disease. Most of the deaths occur from pneumonia, 
empyema or peritonitis. 

Pathology. The kidneys in these individuals are large and later 
become contracted. The capsule strips easily. There are no 
hemorrhages to be made out, and no signs of inflammation. 
McEIroy’' finds the cortex widened. The normal markings are 
obscured and opaque spots corresponding to the deposition of 
lipoids may sometimes be seen. Microscopically the glomeruli may 
show focal degenerative changes characterized by widening, and 
swelling of the capillary walls and of the parietal layer of the cap- 
sule; double refracting substances are seen in old cases, and here and 
there is seen slight nuclear increase. The proximal convoluted 
tubules are chiefly involved, showing fatty degeneration of the 
epithelium, or lipoid infiltration. Sometimes there is desquamation 
of the degenerated cells, exudation of albumin into the lumen, 
widening of the tubules wdth flattening of the epithelium, casts and 
efforts towards regeneration. 

Etiology. The etiology of nephrosis is obscure, but several 
theories ha\m been offered. The general impression prevails that 
it is a disease of extrarenal origin. In 1916, De Renzende^ re- 
ported spontaneous cure of a case following influenzal pneu- 
monia, He also quotes a case reported by Allbutt ver.v similar 
to his. He seems to think that the cure was due to some foreign 
protein reaction, Marriott,--'* in 1924, reported the recovery of a 
case following treatment of the nasal sinuses. Clausen*® believes 
the disease to be due to a toxic substance, and finds it associated 
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with staphylococcus infection principally of the nasal sinuses, and 
believes it to be a general disorder due to focal infection. In 11 
cases, he finds nasal sinus infection invariably present. Aldricli^^ 
reports 7 cases; all had definite nasal sinus infection and successful 
drainage gave constant and prompt relief. IMany attacks of 
nephrosis subsided with the spontaneous improvement of nasal 
sinus infections. Tonsillectomy was done in all his cases but no 
beneficial effects on the nephrosis were noted. Epstein’s^^ theory 
that it is a metabolic disease and entirely extrarenal is a popular 
one, especially in the face of the results obtained by thyroid feeding 
and high-protein diet. Elwyn® feels that although nephrosis 
occurs alone, a glomerular nephritis is so commonly mixed with it 
that glomerulitis must not be overlooked as a cause. He believes 
a great many cases begin as an acute glomerulitis. 

Treatment. The principal treatment of nephrosis consists in the 
removal of foci of infection with special attention to the nasal sinuses 
and with restoration of the lost body protein by high-protein diet. 
Also fluid restriction and salt restriction is advised. Epstein^^ 
has advocated feeding large quantities of thyroid extract and using 
the blood cholesterol as a control (enough extract must be used to 
effect a reduction in cholesterol.) He also takes care of the edema 
by replacing the lost blood protein by feeding a diet high in protein, 
free of fat and carbohydrate poor. 

Prognosis. Regarding the prognosis, several authors report 
cures by the removal of foci of infection followed by high-protein 
feeding. Epstein^® states “certain cases of chronic nephrosis are 
susceptible to complete cure by the intelligent and persistent use 
high-protein feeding and thyroid therapy.” Intercurrent infections 
carry off most of these patients. 

Case Reports. Case I.— (16236R) female, single, born and lives in 
Pennsylvania. Emploj'^ed as a stenographer and is aged forty-eight years. 

On admission, April 24, 1925, patient complained of swollen legs and 
ankles, and had been told by her doctor that she had acute Bright’s disease. 
She did not notice anything particularly -wrong until Januarr^, 1925, when 
she first noticed that her urine was becoming very frothy. She went to her 
physician who informed her that there was a good deal of albumin in the 
urine. Her face and ankles became swollen, so that she was put on a diet 
at home. The urine was very scanty. She has suffered no pain or dis- 
comfort. There has been no dyspnea, in fact, excepting for feeling a 
trifle tired, the patient feels well. The only abnormal findings on physical 
examination were badly swollen feet and legs. The heart appeared to be 
normal. The urine contained granular and hyaline casts. There were no red 
blood cells. There was 0.2 per cent or more of albumin present in all speci- 
mens. It looked like an extremely bad nephritic urine, but on examining 
her blood we found her blood chemistry to be normal, or e^■en below normal 
Urea nitrogen was 9.45 mg. per 100 cc.; uric acid ;b6, and creatinin 1.2.’ 
1 he phthalem test showed a kidney function of 7S per cent for the two 
hours unci wlicn checked up la. ter showed 51 per cent. The ratio between 
the day and night volume was nonn.al. The specific gravitv varied from 
1.007 to 1.01 S, the patient, however, was drinking large quantities of water 
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teeth had been entirely removed. The remainder of her examination was 

Laboratory reports showed that the urine coagulated solid. There 
were no red blood cells present. Specimens contained some finely granular 
and coarsely granular and hyalipe casts. The phthalein test showed a 
kidney function of 37 per cent for the two hours. Blood count on November 
15 showed erythrocytes, 5,500,000; leukocytes, 10,000; hemoglobin,- 93 
per cent; the differential count was normal. The specific gravity of the 
urine varied from 1.011 to 1.030 but on nearly aiil occasions showed a high 
specific graidty. Culture of the urine was negative. The blood Wasser- 
mann was negative. Blood chemistry studies on November 15, 1928, 
showed blood sugar, 0.075 per cent; urea nitrogen, 10.9; uric acid, 5.2; 
creatinin, 1.4; calcium, 9.3 mg. per 100 cc.; cholesterol, 0.44 per cent. A 
basal metabolism on November 17 was —21. On November 19, the non- 
protein nitrogen (serum) was 18.4 and total nonprotein nitrogen (plasma) 
16.7 mg. per 100 cc.; total protein serum, 3.37 per cent; total protein 
plasma, 3.66 per cent; serum albumin, 1.89 per cent; plasma albumin, 1.66 
per cent; serum globulin, 1.48 per cent; plasma globulin, 2 per cent. On 
December 12, urea nitrogen 12 mg. per 100 cc. On December 14, basal 
metabolism —39. January 8 blood calcium, 8.8; urea nitrogen, 11.2; 
creatinin, 1.6 mg. ; cholesterol, 0.557 per cent; March 1, 1929, basal metabo- 
lism — 10; blood sugar, 0.094; urea nitrogen, 16.3; cholesterol, 0.292 
(this was following several months of thyroid extract and high-protein diet 
treatment). 

This patient was here under observation for five months. At first 
diuretics were tried, but to no avail, so that a week or two after her admis- 
sion she was put on a high-protein diet. This consisted of protein, 120; 
fat, 50; carbohydrate, 120. Also she was given 5 grains of thyroid extract 
per day. She began to lose weight and the edema began to disappear, so 
that one month later her weight was 169 pounds, showing a loss of 40 pounds. 
Her blood pressure remained low and she developed no anemia during her 
stay. The thyroid extract then was reduced to 1 grain daily. The patient 
immediately began to develop edema and gained weight again. During 
the whole time she was here the proteins were kept up to a level of about 
120 gm. During the period in which the thyroid extract was cut down to 
1 grain per day, I gave her parathyroid (CoUip’s) for one week, during which 
time the patient gained a pound per day. The week following this, on 
discontinuing the parathyroid, she was tried on calcium chlorid, 12 gm. 
per daJ^ She gained a pound per day also on this treatment. The thyroid 
extract was then raised to 3 grains per day, during which time she continued 
to gain weight slowly until she reached 196 pounds again. Then for some 
unknown reason, and without changing the medication or treatment, she 
began to improve. The edema decreased and she was finally discharged, 
weighing 160 pounds. Her diet at discharge was protein, 120 gm.; fat, 50; 
carbohydrate, 120. Medication — thyroid substance 3 grains daily. 

Case Summary. This case also answers to all the, requirements of 
nephrosis. Unfortunately we have no apparatus at present for the detection 
of the double refractile bodies, so that they are not given in any of these 
cases. This patient improved on the thyroid extract and high protein. She 
seemed to grow worse on parathjuoid (CoUip) and calcium chlorid. The 
cyclic character of the disease was apparent, however, in this case. She 
showed relapses and remissions when the medication was not changed. 
The final improvement was marked and we expect to follow this case to its 
conclusion. 


. Case III. (26555R) a fcmale, aged thirty-nine years, occupation, clerk 
in a bank. U as admitted September 24, 1928. Complaint, kidney trouble. 
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She (Icscrihcd a general bloating of the body which began in the feet 
about two inonths prior to adinissioii here. She speaks of being unusually 
tired since last spring. Bhc was examined for insurance, six months prior 
to coming here and jironounced well except for diseased tonsils, was passed 
for insurance also a year ago. Thinks her whole sickness dates from a 
severe cold beginning about July 4, 1028. She had been accustomed to 
have a great niany colds in the head. Past illnesses— measles, mumps, 
scarlet fever in childhood. Married three years, no pregnanej". Patient 
worked very hard in the bank in the day time and took correspondence 
courses at night. Family history negative. 

Physical examination on admission showed }ier blood pressure 118 
systolic and 70 diastolic, considerable ])uffiness around the eyes and face 
and marked edema of the logs and ankles. Tonsils diseased. There was a 
slight thyroid adenoma. Remainder of the examination negative. 

I'luoroscoiric chest examination was normal. Dentograms were normal. 
Blood count showed erythrocytes, 4,700,000; leukocytes, 11,200; hemo- 
globin, 80 per cent; neutrophilcs, 81.4 per cent; lymphocytes, 17.3 per cent; 
eosinophils, 1 per cent; basojdrils, 0.3 per cent (patient liad a severe cold at 
this time). Urinalysis showed albumin occasionally finely granulp 
and hyaline casts, many erythrocytes and many leukocytes. The phthalein 
test showed 6G per cent for the two hours. The specific gravity of the urine 
varied from 1.007 to 1 .023. Blood sugar was 0.082 per cent; urea nitrogen, 
10.8 mg. per 100 cc. Blood cholesterol, 0.59G per cent; toial scrum protein, 
4.92 per cent; scrum albumin, 2.36 jrer cent; serum globulin, 2.56 per cent; 
total nonprotein nitrogen 23.0 mg, per 100 cc. Blood Wassermann was 
negative. 

At first the patient was thought to be an acute nephritic and placed on a 
special diet low in protein. She seemed to improve a little but this was 
probably due to the fact that she was kept in bed. The edema, however, 
only improved slightly. On October 8, the tonsils were removed. At this 
time the important factors in the case were marked edema and marked 
albuminuria with no increase in blood pressure and no retention of nitrogen 
in the blood. She also had an oliguria and the specific gravity of the urine 
was high. There were, however, erythrocytes and casts in each specimen, 
which seemed to complicate matters, but on finding the high-blood choles- 
terol and the reversed ratio of globulin, we decided that this was a case of 
nephrosis. 

She was very sick after tonsillectomy and the edema grew worse. On 
October 14, we gave her 100 gm. of protein per day but on account of lier 
poor appetite she could not eat all of this. This patient left on October 2 (, 
about a month after coming here, and was little, if any, improved from her 
condition when she entered. No thyroid extract was given to this patient. 

Several letters from her since report no improvement. I do not believe 
she keeps up the high-protein diet and have advised her physician to carry 
on with large doses of thjuoid extract and also with the high-protem diet 

Case Summary, I believe this case to be a mixture of nephritis ana 
nephrosis. There were casts and red blood cells in all specimens of urine. 
The onset was rather sudden following an acute cold. On the other hand, 
the blood pressure was low, there was no nitrogen retention in the blood, 
and the kidney function tests were good. Also the blood clmlesteroi was 
very high and there was an inversion of the albumin globulin ratio, o i 
reports no improvement, but she discontinued her high protein at home an 
to date has been given no thyroid extract. 


Case IV.- (12607) a male, aged forty-five years, occupation, booldeeper. 
Admitted October 15, 1923. Complaint swelling of the legs, sliortness 
breath, weakness. 
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This patient had not been well since an attack of influenza in 1920. In 
the spring of 1923, he noticed his ankles were swelling and in July, 1923, 
was obliged to give up work because of weakness and shortness of breath. 
The family history was negative. The patient was married and had one 
boy and one girl, both healthy. His habits had been normal. His past 
illnesses included measles and scarlet fever thirty jmars ago. In 1920, he 
had severe influenza. The edema had been very marked since the previous 
May. 

On physical examination the patient was bedridden, had marked edema 
of the legs, his blood pressure was 158 systolic and 110 diastolic. The 
edema extended up over the back and abdomen. The heart was regular 
with no murmurs. There was free fluid in the abdomen. 

The urine coagulated thick. There were innumerable hyaline, waxy, 
and finely granular casts. There were occasional erythrocytes and many 
leukocytes. The phthalein was 41 per cent for the two hours. The 
specific gravity of the urine varied from 1.030 to 1.045. The same urine 
picture obtained in all specimens except for the absence of red blood cells in 
most specimens. The blood Wassermann was negative. The blood count 
showed erythrocytes, 4,220,000; leukocjdes, 8,400; hemoglobin, 90 per 
cent; neutrophils, 48 per cent; lymphocytes, 48 per cent; transitionals, 1.6 
per cent; eosinophils, 1.6 per cent; basophils, 0.8 per cent. Blood sugar, 
0.125 per cent; phosphates, 4.85 mg. per 100 cc.; calcium, 9.1, uric acid, 
3.8; urea nitrogen, 21; creatinin, 1.2 mg. per 100 cc.; plasma bicarbonate, 
52 volume per cent. 

This patient had been on a salt-free, low-protein diet but on October 24 
he was put on one high in protein. When he left for home two weeks later 
there was no improvement. 

Patient returned in October, 1924. During the intermission he had 
continued on a full protein diet with gradual improvement so that by 
January 1, 1924, he was out of bed and by April he was able to go fishing 
and boating. By Julj^, he was back at work again without any distress of 
any Idnd. On admission in October his blood pressure was 146 systolic 
and 84 diastolic. The edema had disappeared with the exception of some 
slight pitting along the shin bones. The urine still coagulated solid, how- 
ever, and still showed granular, waxy and hyaline casts. The ladney 
studies showed marked deterioration. The phthalein was only 6 per cent 
for the two hours. Blood sugar was 160; plasma C 02 , 40 volume per cent; 
urea nitrogen, 35; uric acid, 5.8; creatinin, 2.1 mg. per 100 cc.; cholesterol, 
0.319 per cent. 

It was decided that there was a decided mixture of nephritis in this case 
and that the high protein was irritating the kidneys so that he was allowed 
to go home and cut down on the protein. He returned again in May, 1925. 
In the meantime, he had been eating a balanced diet and stated that he had 
been gradually improving. He had been working every day and felt fine 
until about two weeks prior to returning, when he complained of feeling 
“dopy.” At this time his blood count showed erythrocytes, 3,470,000; 
leukocytes, 11,200; hemoglobin, 61 per cent; neutrophils, 71.3 per cent; 
lymphocytes, 23.7 per cent; large monos, 2.3 per cent; eosinophils, 2.6 per 
cent; basophils, 0.2 per cent. The urine still showed the same picture, 
coagulating solid. There were red blood cells present with casts. Urea 
nitrogen was 23.8 mg. per 100 cc., the blood cholesterol was 0.319 per cent. 
Ten daj^s later, while at home, this patient had a convulsion and died in a 
few minutes. 

At mdops7j, the kidneys measured about 8 by 4 by 3 cm. The capsules 
stripped with difiiculty. The surface was very granular and reddish gray 
in color. On section, the cortex in some places was not more than 1 mm. 
in width, and not more than 3 mm. at points of gi-eatest width. The 
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stnations were entirely lost. Microscopically, they showed marked 
increase in fibrous connective tissue throughout the entire cortex. In 
many areas tliere was diffuse cellular infiltration and occasional clumps of 
Iymphocj;tes. The tubules for the most part were dilated and lined by 
low cuboidal epithelium. In some places there was granular debris filling 
the tubules and in other places a castlike substance. The glomeruli were 
replaced by fibrous connective tissue. 

Case Summary. This case appears to be a mixture of nephritis and 
nephrosis. At first the nephrosis seemed to predominate and to improve 
on high-protein diet, so that from a bedridden condition he was able to 
return to work. He developed a renal insufficiency ultimately and died as 
a result. 


Conclusions. Pure cases of lipoid nephrosis are rare. They 
constitute a real and definite entity, however, and are amenable to 
treatment. We have here reported 2 cases of “genuine neplirosis” 
and 2 mixed cases, one of which came to autopsy. Of the 2 “true” 
cases, one is ciued and one improved on treatment. 
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SIX FATAL CASES OF DIABETIC ACIDOSIS. 

With Special Reference to the Occurrence of Acute 
Pancreatic Necrosis in One and Severe 
Nephrosis in Another. 

By Leona Mayer Bayer, M.D., 

BESIDENT in medicine, cook COENTT hospital, CHICAGO. 


(From the Medical Service of Cook County Hospital, Cliicago.) 

Nine cases of diabetic coma were studied at the Cook County 
Hospital this year, with the particular purpose of investigating a 
series of diabetic acidoses of the type which is fatal in spite of 
treatment according to an accepted program. All of them, although 
complicated, fell properly into the class of diabetic acidoses when 
measured by a combination of the usual clinical and laboratory 
criteria. All were poor risks at the start; 4 recovered and 5 died. 

The benign cases are not detailed since their recovery was in no 
wise remarkable. The complications may be noted: One was 
complicated by an extensive and acute membranous sore throat, 
not diphtheritic; a second by a subacute purulent otitis media and 
chronic malaria; a third by a huge carbuncle of the neck. The 
fourth case was complicated by a latent thyrotoxicosis, and entered 
again later to become one of our “fatal” group (Case I). It may 
be further noted that despite such handicaps, these patients gave 
prompt clinical and chemical evidence of good response to treatment. 

The fatal cases are here presented, together with one other similar 
case not in the series, but included because of its unusual kidney 
lesions. They represent a group of fatal diabetic acidoses in which 
clinical data combine with necropsy findings on 5 of the 6 cases to 
throw light on their failure to recover under treatment. 

All cases were handled on a similar regime. Insulin was given 
every six hours. Glucose was administered as milk, orange juice 
or sugar and water, by mouth, or subcutaneously in 5 per cent 
solution, or intravenously in 50 per cent solution. Alkalies were 
given in 4 instances. Fluids, gastric lavage, external heat, enemata 
and stimulants completed the therapeutic armamentarium. Dosage 
is indicated on Charts I and II. Blood chemistry determinations 
were made at the beginning of each period. 

^Intravenous alkali, when used, was given in 5 per cent solution, 
lo gm. of sodium bicarbonate and 0.3 gm. of potassium bicarbonate 
being dissolved in 300 cc. warm double distilled sterile water imme- 
diately before infusion. After a few cubic centimeters of clear 
water this was followed by 5 cc. of 5 per cent calcium chlorid. This 
combination of salts was suggested by Dr. R. W. Keeton, of the 
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College of Medicine of the University of Illinois, as being one whicli 
would approach a replenishment of depleted alkali in something 
like physiologic proportions. The injections were made by a gravity 
apparatus and were iirolonged over forty-five to sixty minutes. 

Blood sugar was determined by the l^olin-Wu method, blood 
plasma carbon dioxid combining power by the ^han Slyke method, 
urine sugar by lUynes and Benedict’s metliods and acetone bodies 
by the nitroprussid and ferric chlorid tests. 

For anatomic descriptions and their interpretation I am indebted 
to Dr. B. H. Jafte, jiathologist of Cook County Hospital. 

Case Summaries. Case 1.— Diabetes and Thyrotoxicosis. A white 
woman, aged thirty-two j'ears, suffering with dial^etes and thyroto.\icosis, 
entered the hospital si.v times. 

On lier Jlr-d admission, October 3, 1927, she complained of weakness, 
nervousness, excessive ])erspiration, palpitation, polyjjhagia, weight loss 
from 185 to 1 10 jDounds and exo})hthahnos which had been present one year, 
starting with an obscure febrile illness of three months’ duration. Examina- 
tion at this time revealed a thin, pale woman with normal temperature; 
pulse, 120; respiration, .30; blood pressure, 130 systolic and 85 diastolic. 
Exophthalmos, cardiac hypertrophy, a sj'stolic niurmur at the apex and 
an enlargement of the th 3 'roid were noted. There was glycosuria but no 
acetonuria. The basal metabolic rate was -j-35. The thjTOtoxicosis was 
not treated; the gb^cosuria was controlled without insulin on a diet of 
carbohj'drate, 65; protein, 65; fat, 100. 

Subsequent to this, and prior to her final entry, the patient went into 
typical diabetic coma five times; four times she was treated at Cook County 
Hospital, and the essential data of these admissions is summarized in 
Chart I. The respective dates of these entries were: Februar}’’ 2, 1928; 
October 10, 1928; .January 11, 1929; March 11, 1929. During the entire 
period she evaded any careful management. Tlie prodromal' symptoms of 
her coma were each time the usual headache, stupor and vomiting, varjdng 
irregularly from one to seven days in duration, and each time she recovered 
promptljq onl}’’ to leave the hospital before diet and insulin could be properly 
adjusted. Further readings of the basal metabolic rate were -|-92 in 
February, and -1-82 in March, 1928, but surgical treatment of the condition 
was not urged and Roentgen ray treatment was refused. 

Her final admission was on Maj’’ 19, 1929. She had been feeling fairly 
well up to twelve hours before entry, when she complained only of headache; 
a few hours later she was discovered in coma. On examination the tem- 
perature was 97° F.; pulse, 80, and almost imperceptible; respirations, 20; 
blood pressure, 70 systolic and 40 diastolic; weight, 50 kilos (estimated). 
She was irrational, able to swallow, but not to answer questions, and her 
respirations were sighing and groaning, but not so deep or frequent as is 
typical of diabetic coma. There was an acetone odor to the breath, the 
slciii was drj" and the face pink, exophthalmos and the goiter were still 
present. Scattered crackles were heard at the right lung base, and there 
was a palpable friction rub over the anterior right chest. Glycosuria, ace- 
tonuria, hyperglycemia and a lowered blood carbon dioxid confirmed the 
diagnosis of dialectic coma. Treatment was instituted and is suminarizecl 
on Chart I. She appeared to rouse from her stupor at the beginning, but 
soon the signs of a pneumonia developed at the right base; the patient 
sank into a toxic state, and in spite of all therapy she died the next morning. 

Necrovsy. The chief findings were atrophy of the ])ancreas, hypostatic 
confluent bronchopneumonia of both lower lobes and a nodose coiioia 
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goiter with central fibrosis. The pancreas was moderately fii’in with fairly 
distinct lobulations. Microscopically there was a marked increase m the 
interlobular fat tissue, and many fat cells invaded the lobules. There was 
a metaplasia of the epithelium of some of the larger ducts. Small areas of 
atrophj'^ of the acini occurred in the center of the lobules. The islands \yere 
scanty, and although those present were all preserved, they were occasion- 
ally rather small. Additional findings were fibrous obliteration of the right 
pleural cavitj'’, cloudy swelling of the myocardium, fatty changes and 
parenchj'matous degeneration of the liver; acute inflammatory reaction of 
the spleen with anemic infarct, slight atheromatosis of the aorta, decreased 
lipoid content of the adrenal cortices, multiple follicular cysts of the ovaries 
and chronic erosive cervicitis mth multiple subepithelial abscesses and 
cysts. 

Case II. — Diabetic Coma, Piihnonary Tuberculosis and Unexplained Con- 
vulsions. A white man, aged forty years, entered the hospital in deep 
coma. The only history available was that he had had diabetes for one 
year, that he had been up and about until the night before, and that a 
physician noted both glycosuria and convulsions several hours before 
entry. On examination the temperature was 97° F.; pulse, 120; respira- 
tions, 26; blood pressure, 98 systolic and 78 diastolic; weight, 50 kilos 
(estimated). The patient was small, lightly built, emaciated, dehjMrated 
and in complete coma. Generalized clonic convulsions occurred ever}" 
fifteen minutes, lasting one to two minutes, and eventuated in periods of 
apnea of about thirty seconds. The skin was dry and scaling, there was 
an acetone odor to the breath, and the breathing was very weak and 
shallow. There was neither choked disk, retinitis nor any evidence of 
middle-ear infection to suggest an explanation of the convulsions. Reflexes 
were absent. Urine showed sugar, acetone, albumin and casts. The spinal 
fluid was normal. .Diagnosis was somewhat doubtful; Severe diabetic 
acidosis seemed certain and was confirmed by the blood chemistry reports 
(Chart I), but uremia, cerebral accident and insulin shock were likewise 
considered as a possible basis of the convulsions. Treatment w"as started, 
but was ineffective; the convulsion continued and death ensued in four 
hours. 

Necro 2 )sy confirmed the diagnosis of diabetes, but revealed some unsus- 
pected lesions. The chief findings were atrophy of the pancreas, ulcerous 
pulmonary tuberculosis of the right upper lobe ■with a healed primary 
lesion of the left lung and bilateral obliterative pleural adhesions and 
fibrocaseous tuberculosis of the tracheobronchial lymph nodes; primary con- 
tracted Iddneys with fatty changes and cloudy swelling; and purulent seminal 
vesiculitis. The pancreas was slightly softer than normal, with a moderate 
increase in the interlobular and intralobular connective tissue. There were 
small areas of atrophy of the parenchyma. The acinar cells contained much 
fat and the medium-sized arteries were infiltrated by lipoid material. The 
islands of Langerhans could not be discerned. The brain was both macro- 
scopically and microscopically normal. Additional findings were extensi\'e 
atheromatosis of aorta and coronaries; eccentric hypertrophy of the heart 
with dilatation; brown atrophy and parenchymatous degeneration of the 
myocardium; mucopurulent tracheobronchitis; acute infectious splenic 
tumor; cloudy swelling, brown atrophy and fatty changes in the liver. 

Case III. — Diabetic Coma and Ischiorectal Abscess. A negress, aged 
forty-nine years, entered the hospital on Alay 6, 1929, in moderatel}" good 
condition, complaining of pain in the rectal region of one week’s duration, 
whicli for three days had been associated ■with constipation. For many 
months she liad had a nocturia of about six times nightly. Examination: 
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Temperature, 102.0° F.; pulse, 118; respirations, 24; weiglit, 100 kilos. 
The j)aticnt was an obese, colored female, with no remarkable findings 
other than a left isciiiorcctal ab.sccss, wliich was oi)encd and drained .some 
10 cc. of pu.s. By evening .she was very thirsty and an acetone odor was 
noted on the breath. 

Staluii when seen by ns ui 10.30 n.M.: Temperature, 98,4° F.; pulse, 180; 
respirations, 30; blood pressure, 200 .systolic and 100 diastolic. She was 
semistuporous, but could swallow and would answer questions; there was 
inild dehydration and acetone breath; respirations were weak and shallow. 
Gbveosuria and acetonuria, hyperglycemia and a lowered blood alkali were 
present. The diagnosis appeared to be diabetic acidosis complicated by 
intoxication from the abscess and hypertension. The general condition 
did not at first seem alarming, but the response to (realmenl was poor. A 
little mental brightening and an improvement in the pulse ensued upon 
the administration of the alkali, but the re.spirations became constantly 
feebler and more rapid, the pulse became imperceptible, the skin become 
cold and moist and she died within seventeen hours from the beginning of 
intensive treatment, although laboratory reports indicated that the metab- 
olic disturbance had been in large part corrected. Data is on Chart I. 

Necropsy. The findings were those of a generalized sepsis, with a general 
.softening of the internal organs, acute infections of the spleen, and a large 
absccss of the left gluteal region. The pancreas weighed 112 gra., and was 
.soft; microscopic sections were not made. Additional findings were h.vper- 
trophy and degeneration of the myocardium, cloudy swelling of the kidneys, 
congestion, cm]3hyscma and edema of the lungs and nodose goiter. 


Case I\'. — Diabetic Coma and Gangrene. A negress, aged forty-nine 
years, entered the hospital on May 4, 1929, complaining of pain and dis- 
coloration of the right foot wliich liad been present for ten days following 
the “ picking ” of a corn. Glycosuria had been discovered two weeks before. 
On examination, she was not acutely ill; the dorsum and toes of the right 
foot were involved in a dry gangrene. The patient w'as treated by diet 
and heat to the foot, but sank gradually'^ into stupor. 

Status when seen by tis on May 0: Temperature, 97,6° F.; pulse not per- 
ceptible; apex beat, 80; respirations, 20; blood pressure, 80 systolic and 60 
diastolic ; weight, 60 kilos (estimated) . The general condition was obviously 
poor; the coma was complete, with no response to questions, inability to 
swallow' and absent refle.xes; there w'as moderate dehydration and the breath 
was foul. Moderate glycosuria and acetonuria w'ere present, along with a 
marked hyperglycemia and a definitely low'ered blood carbon dio.xid. 
Treatment w'as completely' ineffective, and the patient died the next day. 
The data is summarized on Chart I. Necropsy' w’as not permitted. 


Case V. — Diabetic Coma and Acide Pancreatic Necrosis. A colored man, 
aged tw'enty'-eight y'ears, entered the hospital on March 25, 1929, in deep 
stupor. The histoinj w'as obtained from the wife and told of an illness of 
tw'O weeks’ duration with indefinite onset; the chief complaints w'ere abdom- 
inal discomfort, described as a full “drawing” pain in the left epigastrium 
W'iiich was constant but not acute; vomiting occurred almost daily, usually 
after food, with blood flecks noted once; anorexia alternated with poly- 
phagia; occasionally' large meals w'ere retained. Poly'uria and poly'dipsia 
W'ere noted for about one w'eek. Constipation had existed for two day's, 
but had been relieved by enemas. Previously' the patient had alw'ays been 
healthy; he had used alcohol moderately. Examination on entry reveaieu 
a powerfully built, obese young negro, with temperature, 100.2 1'.; pulse, 
116; respirations, 56; blood pressure, 86 sy'stolic and 50 diastolic; weignt 
W'as estimated at 100 kilos. He w'as completely relaxed, unable to respond 
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to questions or to swallow, with Kussmaul breathing, acetone breath and 
dry skin and mucosa. The lungs were clear. The abdominal wall was 
thick, firm and muscular, but relaxed and only moderately distended. No 
masses nor organs were felt and the percussion outlines were normal. 
Glycosuria and acetonuria were moderate; hyperglycemia and depletion of 
the blood alkali were marked; the white blood count was 12,500 and the 
blood and spinal fluid Wassermann reactions returned negative. The 
diagnosis of diabetic coma seemed probable, and when the temperature 
rose to 103° F. and vomiting persisted in spite of gastric lavage, a peritonitis 
was suspected. Although trcaimeul was unsuccessful, there was a remark- 
able brightening following immediately upon the intravenous alkali, when 
the patient woke up, asked where he was and said lie felt better. However, 
in ten minutes he lapsed back into stupor and died within ten hours from 
entiy. The data are summarized on Chart II. 

Necropsy. ^ The essential findings were an acute necrosis of the pancreas 
with extensive fatty necrosis of the peritoneum. There were, in addition, 
a fatty infilti’ation of the liver, parenchymatous degeneration of the myo- 
cardium, infectious softening of the spleen, petechial hemorrhages of the 
gastric mucosa, hemorrhagic bronchopneumonia of both lower pulmonar}" 
lobes and slight eccentric hj^pertroply of the heart. 

The pa7icreas weighed 370 gm, and measured 20 by 6 b}” 3 cm. The 
capsule was co\'ered b}’’ a thin fibrous membrane, and there were numerous 
necrotic areas on its surface, on the cut surface and in the surrounding fat 
tissue. IMicroscop}’' demonstrated these areas of necrosis to involve the 
parenchyma and the interstitial fat tissue. They were surrounded by 
zones of capillary hj^peremia. There was swelling of the fibrocytes and 
loose accumulations of white blood colls. Outside of the necrotic areas 
there was a slight increase of the interstitial tissue. The islands were well 
preserved. 

Case VI. — Diabetes, Pneumonia and Severe Nephrosis. A white woman, 
aged thirty-seven 3mars, a housewife, entered the hospital on October 17, 
1928. She had been irrational for six hours. Previousl}', she had been 
for several weeks on a poorly controlled rdgime of diet and insulin for 
diabetes. Exainmalion on entry showed a thin, pale woman vith teni- 
perature, 98.2° F.J pulse, 118; respirations, 32; blood pres.sure, 122 systolic 
and 86 diastolic. She was confused, but could swallow and answer ques- 
tions; respirations were deep and sighing. Gljmosuria was marked, and 
acetonuria mild. A diagnosis of diabetic coma was made and she was 
treated as is detailed on Chart H- _ 

The course was apparentlj^ puzzling. An original improvement was 
followed bj' a severe insulin reaction, and this bj" a confused mental state 
whicli persisted until she sank into coma again and died on the seventh da}'. 
Lung involvement was not suggested or suspected . Acetonuria disappeared 
promptly and did not return vdth the coma. 

Necropsy. The chief findings were a chronic interstitial pancreatitis; 
a pneumonic process in the right lower and middle lobes ndth one .small 
abscess; and a severe nephrosis. Additional findings were softening of the 
heart and spleen, sclero,sis of the aorta and coronaries, bronchitis of the leit 
lower lobe and decreased lipoid in the adrenal cortices. Microscopicalij’’, 
the pancreas showed a diffuse increase of interstitial connective b^ue 
and loose accumulations of !eukoc3'te.s, }ymphoc3'te.s and hi,stioc3'tes. Hie 
islands were ver}' scanty and tliose which were present were vep' 
and composed of cells which were dark, nucleated and showed 11311! 

degeneration. „ . 

The kidneys were large, smooth and light yellow, with an irrcgulai net- 
work of thin jnu'ple strands. The capsule strijijied easih'. On t ic 
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surface the tissues were swollen and the pyramids poorly differentiated. 
Parallel to the border, in the cortex was a distinct whitish Vellow line, 1 to 
2 mm. thick. The outstanding microscopic features were a very marked 
edematous loosening of the stroma and a dilatation of the convoluted 
tubules. In the stroma the connective-tissue fibers were spread apart by 
a pale stained substance. The fibrocy tes were swollen. There were occa- 
sional small perivascular accumulations of IjunphocjTes. The epithelium 
of the convoluted tubules was low cuboidal and in many of the cells were 
Ipge and small vacuoles which did not take the fat stain. There was very 
little fat in the epithelium. The lumen was empty, or contained a foamy 
network of pale-stained granular material. The glomeruli showed a slight 
sclerosis of the tufts, but there was no swelling nor proliferation of the 
tuft cells. The afferent arterioles had a slightlj'' thickened hyalin wall. 

Discussion. In considering the group of cases as a Avhole, our first 
interest lay in discovering why they did not respond to treat- 
ment, Tliree reasons suggest themselves: (1) They might have 
been already overwhelmed by the process of acidosis when first 
seen; (2) they might have been suffering from a complication which 
so inhibited the power of insulin as to let the disease proceed as 
though untreated with this remedy (tlie familiar “insulin-resistant” 
diabetic) ; or (3) they might ha^m been sufl'ering from a complication 
itself fatal. Very roughly, and witli overlapping, our 5 cases permit 
themselves to be considered as presenting tliree fairly distinct 
clinical pictures in which one or the other of these elements 
predominates. 

Cases II and IV seem to fall properly into the fii’st class. They 
' were in a state of complete relaxation, unable to talk or swallow or 
understand, with abolition of reflexes, incontinence of urine and 
subsidence of Kussmaul respiration. This picture may be inter- 
preted as a toxic exhaustion; patients once exhibiting it seem not to 
respond to any type of therapy. Whether this depression was due 
here to the acidosis rather than to the toxicity of the complicating 
process— ulcerative tuberculosis and gangrene respectively— is not 
certain. Neither showed the slightest response of any kind. 

Case I comes imder the second heading. Infection is an accident, 
Avhich in any stage of diabetes, but especially in coma, is well 
knowm to interfere with the potency of insulin. Such interference 
is not always grave. However, it would appear that in Case I a 
pneumonic process, itself rather mild, nevertheless made it impos- 
sible to restore the patient to a normal metabolism and normal 
acid-base equilibrium. Examination of her records for testimony 
as to the inhibiting effect of the infection on insulin in her final 
entry discloses*the following data: (1) Therapeutic regimes in all 
admissions were roughly similar. (2) On no other entry was there 
evidence of infection. (3) Symptoms of acidosis had not persisted 
longer in the final than in previous instances. (4) Laboratory 
findings infer metabolic derangements of about equal severity m a ^ 
entries. Definite glycosuria and acetonuria were present eacli time, 
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blood chemistry readings are indicated on Chart I. (5) No obvious 
malignant factor appears in the final entry other than the infection. 
(6) Amount of insulin used to no benefit in the fatal entry was as 
great as that foimd to be effective four times previously. Data on 
Chart I. 

One may reasonably conclude from all this that the mild early 
pneumonia, which was demonstrated at autopsy to exist at the 
time of the patient’s death, caused a fatal outcome more through 
its inhibition of insulin than through its own toxicity. 

It is interesting to note that the work of Lawrence® suggests that 
the mechanism by which infection inhibits insulin may be through 
thyroid and adrenal stimulation. In this case we have clinical 
evidence of thyrotoxicosis from the time of her first entry. A basal 
rate in 1928 was +92 per cent. Although this overactivity of the 
thyroid was not apparently antagonistic to insulin in the previous 
entries in coma, it is possible that when the thyroid was further 
stimulated by the infection it was a significant factor in the fatal 
outcome. The question is also raised, whether the ease with which 
the patient developed severe acidosis may have been as much 
dependent on her doubly deranged metabolism as on her therapeutic 
negligence. 

Finally, Cases III and V fm-nish examples of complicated diabetic 
coma, in which death seems rather to be due to the complicating 
factor than to the acidosis. The blood carbon dioxid levels were 
brought up to 40 and 38 respectively, the chemical and clinical 
signs of acidosis were relieved, and the patients died in a toxic state. 
Existence in Case V of an acute pancreatic necrosis will be further 
discussed; Case III, although showing locally only a large isdiio- 
rectal abscess, gave postmortem evidence in the state of the other 
organs, of a generalized sepsis. The question of how far the dia- 
betes aggravated the complicating pathology cannot be answered. 
Certainly acute pancreatitis often kills even without causing a 
marked upset of carbohydrate metabolism, and a large abscess may 
even in a normal person precipitate a fatal septicemia. Case VI, 
with its pneumonia and lung abscess, probably belongs with these. 

Results of Alkali Administration. In turning to the results which 
followed on the use of alkalies in 4 of these cases, it is obvious that 
there was a 'priori not much to be expected from such medication. 
The original blood carbon dioxid reading, whatever its value in 
reflecting the state of acid-base equilibrium in the body, was above 
the fatal level in all instances: 32, 26, 25 and 16 volumes per cent. 
The patients were no doubt as ill from toxins as from depleted base, 
and the probable value of rapidly increasing the alkali reserve was 
at best questionable. One observation seemed to justify the 
attempt. There was in all these cases an acetonuria which was very 
slight in proportion to the degree of acidosis implied by the blood 
carbon dioxid findings. This suggested that these cases might have 
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an element of nonketone aeidosis in them,' and that alkali adminis- 
tration might 1)0 particularly indicated in their treatment.' 
Unfortunately, neither our clinical results nor the chemical deter- 
minations admit of any conclusions about this ])oint. It seems more 
likely, however, that the failure to excrete significant quantities of 
acetone bodies in the face of a low alkali reserve resulted in our 
particular cases from renal and vasomotor insufficiency, rather than 
from the existence in the blood and urine of unidentified organic 
acids. The finding of a .small or decreasing urinary output in several 
cases (for instance Chart II) .supports this more commonplace 
interpretation of the low acetone body output. 

Our actual results were these; (1) In Case I 15 gm. of alkali 
by mouth made no change in the carbon dioxid level. (2) In Case 
IV 15 gm. of alkali intravenously had no greater eflect. (3) In 
Case III, during the six-hour period in which 15 gm. of alkali were 
given intra\'enously, the carbon dioxid rose from 32 to 40. But the 
blood sugar dro])ped and glycosuria lessened in this same period so 
that there is evidence that insulin itself was active and might alone 
account for the slight rise. (4) In Case V, which coincidentally 
represented the most severe acidosis of the fatal group, during the 
first six hours the carbon dioxid rose only from 16 to 18 volumes 
per cent; during the second period, with similar insulin dosage but 
with intravenous alkali, the carbon dioxid was brought from 18 to 
38 volumes per cent. In the same period continued hyperglycemia 
and glycosuria testify against activity of the insulin. 

From this it will appear that there was only 1 case in which 
intravenous alkali seems to ha^■e effected a chemical improvement. 
The clinical benefit was very temporary. The 2 cases in which 
alkalies failed to alter the blood chemistry, whatever good one might 
have ex])ected from such an alteration, may be taken to indicate 
either that enough alkali was not gi%mn, or that there existed a more 
subtle upset in acid-base balance than one which could be corrected 
by the simple gesture of pouring in bicarbonate. 

Acidosis and Acute Pancreatic Necrosis. There occurred among 
these 6 cases at least 2 rather rare pathologic phenomena. Case 
is one of acute pancreatic necrosis in the brief course of which a 
t\qiical diabetic acidosis developed as a secondary but clinically 
dominant picture. This view of its pathogenesis is vouchsafed by 
the absence in the anamnesis of any diabetic symptoms antedating 
the acute illness, by the patient’s state of overnutrition and fair 
h.ydration on entry, and by the necropsy findings. Although there 
is* a fairly large number of cases recorded in which diabetes developed 
sooner or later after proven or inferred pancreatitis, or in which 
h>T)erglycemia gave evidence of deranged internal secretion during 
the period of acute necrosis, only 4 cases are comparable in develop- 
ing an acute diabetic acidosis simultaneously with the pancreatic 
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syndrome. The first of these is reported by Caro and Winkler ,2 
tire second by Rodriguez^^ and 2 others are added by Warfield. 

In the 2 cases in which the point is mentioned, 1 reports complete . 
destruction of the islands of. Langerhans and 1 their destruction 
in the midportion and tail. In our own case, in spite of their 
apparently deranged function, the islands showed good anatomic 
preservation. 

Nephrosis After Large Insulin Dosage. The postmortem finding 
in Case VI of the unusual nephrosis above described suggests a 
possible relationship between this kidney damage and the huge 
dosage of 1145 imits administered during the six and a half days of 
treatment. Some degree of nephropathy accompanies almost every 
severe diabetic acidosis;^ albumin and casts were found on urinalyses 
in all these cases, and renal pathology was found in the 5 cases 
which came to postmortem examination. However, since the open- 
ing of the insulin era there has been evidence brought forth suggest- 
ing that insulin may at times play a role in producing a characteristic 
renal lesion. On the clinical side there are reports which possibly 
tend to show some correlation between the amount of insulin given 
and the degree of nitrogen retention which ensues.'^ On the patho- 
logic side are the reports of somewhat unusual types of renal changes 
of which our case is an example. 

The tjTpicai “diabetic kidney” exliibits a nephrosis, characterized 
by a heavy fatty infiltration of the epithelial cells, and by a storage 
of glycogen in the epithelium of the loops of Henle in a zone macro- 
scopically visible between cortex and medulla.^ In contrast to this, 
at least one observer, Kraus, reports a quite different picture found 
at section of 3 insulin-treated cases.® They developed uremia 
immediately following their diabetic coma, dying ten, eight and 
five days after the beginning of treatment for the acute acidosis. 
(No abnormally large doses of insulin were givend These kidneys 
were all greatly swollen, edematous and anemic, with a peculiar 
yellowish color which gave the macroscopic ^picture of fatty infiltra- 
tion. Microscopically, however, there was no fat except that 
dependent on a lipemia in 1 ; instead there was a large collection of 
fluid in the convoluted tubules with a granular and hydropic degen- 
eration of the epithelium and some swelling of the glomeruli. There 
was also the more usual glycogen zone. , It will be seen that, although 
the author considered tlie pictm-e a possible early nephritis instead 
of calling it a nephrosis, these kidneys answer to a description very 
similar to that of the kidneys in Case AT. Kraus does not him- 
self consider insulin the cause of these changes, but thinks , that 
the appearance of unusual kidney lesions in insulin-treated cases 
may perhaps be taken to mean that the prolongation of life which 
insulin makes possible, merely allows the damage due to acute 
acidosis to dcvelo]) full blown. The massive insulin dosage in our 
own case, however, suggests that the hormone itself may in some 
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way be involved in the production of this renal picture in which the 
dominant elements are a marked edema involving the stroma, and 
a hydropic degeneration of the tubular epithelium~a picture similar 
to that described in clironic dysentery.® Such a suggestion must, of 
course, be made all the more cautiously in so complicated a case, 
in which the patient suffered not only with diabetes, but uith a 
pneumonic process in the lung. 

That the patient was not kept out of coma in spite of the heroic 
insulin dosage is a fact worthy of comment. Study of Chart 11 
and of tlie anatomic descriptions affords this probable explanation. 
The patient was presumably never, after tlie first few hours, suffer- 
ing from a diabetic acidosis. The immediate and permanent dis- 
appearance of tlie acetonm’ia suggests this, as does the pallor which 
was noted on entry, and which is in sharp contrast to tlie flushed 
face of a patient tj^iically affected vdth ketosis. Furtlier, the 
continued albuminuria, tlie rising blood-urea nitrogen and tlie post- 
mortem findings of a nephrosis and a lung abscess indicate that 
there was sufficient disease in kidneys and lungs to account for her 
poor clinical condition. The terminal rise in blood sugar may well 
have resulted as much from the rather generous feeding of glucose, 
as from any ineffectiveness of insulin. The occurrence of a reaction 
forty-eight hours after entry testifies that insulin was active at least 
at the beginning of treatment. 

For permission to report tliis case I am indebted to Dr. C. J. 
McMullen of the Medical Department of tlie University of Chicago. 

Convulsions. Passing mention in Case II of tlie occurrence of 
convulsions may likevdse be made. Convulsions in diabetic coma 
are a symptom infrequentlj'^ observed. Blood chemistry in the case 
under discussion tends to rule out both insulin shock and true 
uremia as their cause. However, tlie finding of a primary con- 
tracted kidney on section reopens the possibility that the convulsions 
were a manifestation of a general arteriole spasm related to the 
kidney pathology, rather than a manifestation directly connected 
with the acidosis. That such an explanation of tlie convulsions is 
possible is suggested by Ricker in his discussions of arteriole spasm,^" 
more particularly in relation to eclamptic convulsions. The brain 
was normal. 

Summary. 1. Six cases of diabetic acidosis, fatal in spite of treat- 
ment, have been presented. 

2. Clinically, or at autopsy, all these cases were shoum to have 
been complicated by an infective or gangrenous process; 1 of them 
developed the diabetic syndrome secondary to an acute pancreatic 
necrosis; 1 of them, treated with huge insulin dosage, exhibited an 
unusual nejihrosis. 

3. Analysis of records suggests that death occurred either because 
treatment was instituted only after intoxication had already pio- 
gressed too far, or because an infection inhibited the power of insulin, 
or because the complication was itself fatal. 
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' 4. Experiment with the use of 15 gm. of alkali in 4 cases showed 
significant change in alkali level in only 1 instance and permanent 
clinical benefit in none. 
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Recently tiie subject of hj'persensitivity has been stressed in 
medical literature, and it has been shown tliat the various tissues 
ot tlie body may be susceptible to an almost innumerable list of 
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organic and inorganic substances. Some of tiiesc substances, siicli 
as the foreign proteins, are common^ recognized, as tlie cause of 
either localized or generalized evidences of liypersensitivity. 

Others, such as the compound phenylhydrazin liydrochlorid, 
which not uncommonly causes untoward results when taken inter- 
nally, must be indeed rare as a cause of reactions following skin 
contact, since a search of the literature has revealed only one pre- 
viously reported case. Giffin and Conner' recently discussed the 
results following tlie internal use of this drug in the treatment of 
'polycythemia -vera, mentioning the progressive anemia occurring 
in som^e patients. Whetlier this reaction represents a form of true 
hjqiersensitivity or not is open to question at present. 

The only case of skin hjqiersensitivity to this compound pre- 
viously reported was presented by Hall- before the British Derma- 
tological Society in 1899. The patient was Scotch, aged thirty 
years, a research worker in a chemistry laboratory, and first noticed 
a mild eczema on his fingers in 1894. When he rested from his work, 
the rash cleared up; when he returned to work in tlie laboratory, 
it returned with a constantly increasing severity. He was using 
phenylhydrazin in a research problem at the time but did not asso- 
ciate that drug with the eczema until a year later when he spilled 
some on his hand. In two hours he developed an urticarial reaction 
over most of his body and e.xtremities. He then turned over the 
work associated with the phenj^Ihj^drazin to an assistant. He 
became progressively sensitive until, according to Hall, on one 
occasion, when his assistant, who had been working with phenyl- 
hydrazin liydrochlorid, came a distance of a mile to see him in his 
home, he had a severe recurrence of his eczema. The progressive 
severity of his attacks maj'^ be significant from the vievqioint of 
prognosis in the present case. 

Contact with this drug is not limited to a few research workers 
in the field of medicine today, since practically all freshmen in medi- 
cal schools use it in the study of the osazones of the various sugars. 
The occurrence of individuals with a hypersensitivity to it must be 
rare inasmuch as there appears to have been no cases reported 
during the present century. 

Case Report. The patient, male, aged twenty-three j’^ears, a medical 
student, first noticed a mild pruritus of the skin of the thumb and index 
finger of the left hand, with multiple minute vesicles and diffuse redness 
over the same area— February 17, 1929. 

The next daj’’, Februarj’’ 18, several small red areas, the largest 15 cm. m 
diameter, appeared on the palmer surface of the hand around the base ot 
the thumb and index finger. Pruritus of the skin of the right thumb ma 
index finger was also noticed. A diagnosis of “dermatitis, probably ring- 
worm” was made by a dermatologist, and a solution of camphor and lodin 
was prescribed for external application. In the afternoon, the patient 
worked in the chemical laboratory of the medical college which he wa 
attending. 
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February 19. The following morning, the eruption was much more severe 
and it was accompanied by a moderate swelling of the palrn, thumb, index 
finger and ring finger of both hands. Again the patient visited the same 
dermatologist who diagnosed the condition as “dermatitis, probably of 
poison ivy or primrose poisoning.” r n 

February 21. Both hands, including the palms and all of the fingers, 
except the fifth finger of the right hand, were so swollen that it was impos- 
sible to bend any of the finger joints. The fingers actually appeared to be 
twice their normal size. There were many broken vesicles with serous 
contents present and desquamation was moderately severe. _ Throbbing 
pains were constant in both hands which incapacitated the patient tempor- 
arily. An examination of the urine revealed nothing abnormal. _ Wet 
dressings of lead acetate and alcohol were continuously applied without 
apparent effect. 

February 24. A mixture of bismuth subcarbonate, zinc oidde, zinc 
sterate, glycerin, and carbon detergent, was applied. The condition sub- 
sided so rapidly at this time that it seemed doubtful that the relief could be 
attributed to the medication. 

February 27. Both hands had returned to their normal status. The 
sldn appeared to be clear except for a slight residual desquamation. It was 
then realized that each period of time spent in the chemical laboratory had 
been followed by an acute exacerbation of the condition. The patient had 
been an industrial chemist before entering medical school, so it seemed 
probable that the cause of his hypersensitivity would be found in some 
element or compound which he was then using but had not used in his 
previous work. 


In the laboratory he was studying the osazones and using in this 
work phenylhydrazin hydrochlorid (1 part) with sodium acetate 
(2 parts). 

Experiments. This fact suggested a series of experiments with 
two subjects: 

A. To determine whether the patient was hypersensitive to 
phenylhydrazin hydrochlorid plus sodium acetate. 

B. To determine what fraction or group of fractions in this com- 
pound might be the exciting factor or factors of this hypersensitivity. 

1. A few crystals of phenylhydrazin hj'^drochlorid ^1 part) 
mixed with sodium acetate (2 parts) w^ere rubbed on the volar 
surface of the left forearm over an area of 1 cm, in diameter. Seven 
hours later tliere was marked redness over that area, and at the 
ninth hour some swelling was noted. Nineteen hours after exposure 
the redness had extended for a distance of 3 cm. in all directions from 
the original area and a sharply demarcated elevation of about 
2.5 mm. was present over the entire area. Pruritus was marked 
at first but disappeared after about four days. This was repeated 
three times with similar results. 

2. Phenol (95 per cent) was applied to the skin; until small 
vesicles appeared, to determine whether tlie phenol radicle might 
be the source of the irritation. No reaction followed except for the 
above-mentioned vesicles which quickly healed, 

3. Sodium acetate in powdered form was rubbed in over an area 
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of several square centimeters on the volar surface of the arm. No 
skin reaction followed. 

4. Hydrochloric acid, concentrated, was applied over an area 
1 cm. in diameter on the volar surface of the forearm. No evidence 
of li 5 q)ersensitivity was noted. 

5. Pure hydrazin hydrochlorid was applied over ah area 1 cm. 
in diameter on the volar surface of the forearm. No evidence of 
h\qmrsensitivity was noted. This was repeated twice with similar 
results. 

6. ^ Phenylhydrazin hydrodilorid was applied over an area 1 cm. 
in diameter on the volar surface of the forearm. Seventeen hours 
later there was a mild pruritus, and redness of tlie skin over an 
area slightly larger than that exposed. TJie reaction in tliis experi- 
ment was much more mild than those in Experiments 1 and 7. 

7. Phenylliydrazin hydrochlorid (1 part) plus sodium bicarbo- 
nate (2 parts) was applied over an area 1 cm. in diameter on the 
skin of the volar surface of the forearm. Pruritus and redness 
appeared within three and a lialf hours. Tiie course was similar to 
that in Experiment 1, the skin returning to a normal appearance 
in four days. 

8. Pure phenylliydrazin base (98 per cent) fluid was rubbed with 
cotton over an area of sldn 1 cm, in diameter. No evidence of 
hjqiersensitivity was noted. 

9. This experiment was repeated rubbing the solution in with 
sand to scarify the skin. Again there was no evidence of hyper- 
sensitiHty. 

10. Follovdng some of the reactions above described, the mixture 
of bismutli subcarbonate, zinc oxide, zinc stearate, glj^cerin, and 
carbon detergent was used localI 3 ^ At other times, it was not used. 
No difference was noted in the subsidence of sjnnptoms. 

Conclusions. 1. A case of skin hj’persensitivity to phenyl- 
hydrazin hydrochlorid is herein presented. 

2. The reaction manifests itself in the form of pruritus, swelling, 
vesicle formation, pain, and desquamation locally and in surrounding 
areas— never thus far as a generalized reaction. 

3. The skin reactions were much more prompt in appearance, 

and more severe when the phenylliydrazin hydrochlorid was mixed 
with two parts of sodium acetate or sodium bicarbonate tlius render- 
ing the reaction markedly alkaline. ’ 

4. The application of phenjd, sodium acetate, hydrochloric acid, 
pure hydrazin hydrochlorid and pure phenylhydrazin base in flura 
form to the skin, with and without excoriation, by means of sand, 
failed to produce any evidence of hypersensitivity. _ 

5. The patient is not hypersensitive to any of the fractions or the 
compound phenylhydrazin hydrochlorid but only to the cornpound 
as a whole and these reactions can be accentuated by the addi ion 
of certain alkalies not in themselves responsible for the reactions. 



687 


STRANG, MCCLUGAGE, EVANS: OBESITY 

6. Medications locally applied did not appear to influence the 
course of the reactions. 

Note.— W c wish to thank Dr. John A. Killian and Dr. Stanley R. Benedict for 
their kind aid and advice during this study. 
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In the treatment of obesity, it is necessary to appreciate the 
fundamental facts of the metabolism of the obese and to adapt the 
generally accepted principles of dietetics to meet the needs of this 
physiologic anomaly. Unfortunately, many of the basic facts are 
not well established. The dietetic study of obesity here reported, 
an elaboration of those already published (see this Journal, 1929, 
177. 339), has been carried out in an effort to examine some of 
these points. 

The excess weight in obesity represents chiefly fatty tissue, com- 
posed for the most part of fat and water. Stored water may be 
removed from the body by several channels; insensible perspiration, 
sweat, feces and urine. In the light of present knowledge, however, 
the sole mechanism for the removal of fat is by the natural process 
of combustion wliich follows upon the mobilization of the stored 
material by a reversal of the storage process. As the rate of fat 
deposition is controlled by the excess of food intake o^•er the body 
needs, the rate of lysis and combustion of fat is governed by tlm 
excess of energy output over intake. The rate of weight Icxss is, 
therefore, influeiiced by variations in both intake and output. Tlie 
two factors are interdependent, the output being very definitcl}' 
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influenced by the intake. In the treatment of obesity, the attention 
must then be focused neither upon the intake nor upon the output 
but upon the difference between the two. TJie goal is not a low 
intake fer se nor a high output but ratlier the loudest intake at 
which can be preserved so high an output that the maximum 
possible difference between intake and output is secured. vStarva- 
tion, even though not contraindicated for other reasons, does not 
meet the situation because it produces such a depression in basal 
and total metabolism that w’e by no means approach this maximum 
difference. 

In establishing the essential components of the diet, the protein 
requirements demand careful consideration. The studies on under- 
nutrition of many investigators, among wdiom may be mentioned 
Benedict,^ Lusk,” suggest that the deficiency of nitrogenous food 
with its consequent negative nitrogen balance is one of the principal 
factors associated with the concomitant depression of metabolism. 
There must be in the diet, therefore, enough protein to maintain 
nitrogen balance and prevent this starvation depression of metabolic 
level. It must also be remembered that, as Woodyatt® and others 
have indicated, a transformation of protein into available glucose in 
the body can occur in times of carbohydrate stress. Finally, in the 
construction of any diet of a restrictive type, the biologic value of 
the proteins employed becomes important. The evaluation of these 
principles is not a simple matter. Arbitrarily, therefore, a standard 
of 1 gm. protein per kilo of ideal weight was adopted for the present 
study, the protein being selected only from sources with the highest 
biologic values. 

The amount of carbohydrate is one of the radical changes in the 
present diet as compared with that previously described.'* The 
earliest teaching, dealing with carbohydrate metabolism, employed 
the apparent principle that the combustion of fat and glucose are 
interdependent in a definite numerical ratio. The evidence also 
seems to show that fat is not available as a source of glucose.® 
Furthermore, the \vork of Woodjmtt,® Shaffer® and others has taught 
us to recognize antiketogenic factors other than the carbohydrate 
of the diet and to deal with the glucose equivalents. E^ddence 
which is now accumulating from various sources questions a fixed 
ratio for the combustion of glucose and fat molecules. These 
conceptions have influenced us to abandon the method previously 
employed of supplying carbohydrate in an amount which maintains 
a theoretical ketogenic-antiketogenic ratio of 1| to 1. The first 
diet used in this series of cases called for no carbohydrate whatever 
for the purpose of known carbohydrate metabolism. Later diets 
contained carbohydrate up to a total of 20 gra. in order to obtain a 
desired effect upon the nitrogen balance. • j • a 

The fat in the molecular mixture which the body burns is derived 

almost entirely from the body stores. 
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If the metabolic factors above presented were the sole considera- 
tions, the diet would contain protein requirements with only the 
inseparable carbohydrate and fat. The vitamin content of the food 
must, however, be kept in mind. Weight was given to the reason- 
able assumption that human fat compares favorably with other 
animal fat in its capacity to store the fat-soluble vitamins. Accord- 
ingly, our patients received definite amounts of actively growing 
yeast, orange juice and whole milk. These amounts were small but 
materially increased the carbohydrate and fat values of the diet. 

An adequate salt supply must be given. Quantitative data on 
this subject are not too reliable, but the preference is to err on the 
side of an excess rather than a deficiency. Kalak water contains 
most of the necessary cations and anions. It is also alkaline, a factor 
which was considered at the outset as of importance in dealing with 
potential acidosis. More recently, we have used with good results, 
Tyrode’s solution without glucose. 

A diet constructed on the basis of the protein, vitamin and salt 
requirements made possible an average daily intake of less than 360 
calories. It was thought this diet would provide the lowest possible 
intake consistent with the maintenance of a normal basal metabolic 
rate and normal daily activities with their concomittant extra 
demand for energy expenditure. Thus, the maximum difference 
between intake and output would be obtained and the most rapid 
loss of weight, without injury to the organism, result. 

The menu, which was used principally at the outset, was composed 
of fresh meat and egg white. Approximately 100 gm. of lean steak 
was the backbone of each of the two largest meals. When neces- 
sary, fresh fish was given at intervals. Egg white was employed to 
balance the daily protein requirement. This was perhaps more 
desirable than the meat in view of the presence of fat and protein in 
almost equivalent amounts in even lean meat. On alternate days, 
the patient received either 100 cc. of whole milk or 100 cc. of orange 
juice and 50 cc. of actively growing yeast. One glass of Kalak 
water was given tliree times a day. The later diets contained 
carbohydrate suflEicient to make a total of about 20 gm. This 
increment was supplied in the form of 5 per cent vegetables. 

The question of how much water should be ingested daily has not 
been definitely answered as yet. We asked the patient to drink at 
least 2500 cc. a day. At times, the daily intake reached 4500 to 
5000 cc., due to the enthusiasm of the patients. 

Tliis report deals with 13 patients who were dieted in the hospital 
under the especially rigid conditions of the metabolic service. At 
the^ inception of the dieting period, the average weight of the 
patients was 259 pounds (maximum, 427; minimum, 180). The 
average duration of the diet was fifty-nine days. The average final 
weight was 224 pounds. The average weight loss was 35 pounds in 
fifty-nine clays (maximum, 104 pounds in one hundred and seventy- 
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six days; minimum, 5 pounds in eiglit days). Tlie average rate of 
weight loss was, therefore, slightly less than 0.6 of a pound per day. 

The average figures for the diet provided were 58 gm. of protein, 
14 gm. of carbohydrate and 8 gm. of fat— a total of 360 calories. 
Attention should be called to the fact that nearly two-thirds of the 
total exogenous calories were protein. ^ These figures represented 
the food supplied but by no means indicated the mixture actually 
metabolized. This must include the body substance, chiefly fatty 
tissue and protein tissue, which was burned. 

The loss of protein tissue may be estimated from a^ study of the 
relative intakes and outputs of nitrogen during the dieting period. 
The nitrogen balance of several of these patients has been carefully 
determined and constitutes the subject of a separate report.^ 
Briefly, the evidence at hand indicates that during the first tliree 
weeks of rigid dieting, patients may lose nitrogen to the extent of 
40 to 50 per cent above the nitrogen intake. The addition of 
10 to 15 gm. of carbohydrate to the diet causes an abrupt drop in the 
nitrogen output and the attainment of a permanent nitrogen 
balance without the alteration of the nitrogen intake. On the most 
recent patients, an attempt was made to prevent the preliminary 
loss of nitrogen by adding this carbohydrate to the initial diet. 
We have so far been unable to prevent this early loss but have strik- 
ingly reduced the duration of the loss period to two weeks. 

It is, therefore, obvious that protein tissue was lost to some extent 
by all of these patients. There can, however, be no question that 
fatty tissue was the greatly predominant source of weight loss. In 
the absence of data regarding the exact nitrogen loss on several of 
these patients, we have omitted this protein tissue loss from the 
calculation of the approximate average metabolic mixture which the 
body actually handled. . 

The average food intake, as recorded above, was 58 gm. of protein, 
14 gm. of carbohydrate and 8 gm. of fat. If we assume that the 
body weight loss was fatty tissue containing 14 per cent water, the 
observed weight loss, 0.60 pounds or 270 gm., is equivalent to 
232 gm. of dry fat. The body actually handled, therefore, approxi- 
mately 58 gm. of protein, 14 gm. of carbohydrate but 240 gm. of fat. 
The glucose equivalent was 72, most of which came from protein 
and less than f from carbohydrate in the diet. The carbohydrate 
intake was accordingly no index of the antiketogenic properties of 
the metabolic mixture. The ketogenic-antiketogenic ratio was 
3.4— certainly a high ratio and still there was no evidence of clinical 
acidosis.^ further support of this method of calculating the 
metabolic mixture is obtained by noting that the total daily calories 
of this mixture was 2520, which differs but slightly from the average 
caloric value of the selected diet on admission. 

It is noteworthy that of a total daily energy excliange of approxi- 
mately 2500 calories, only 360, or one-seventh of the total, was sup- 
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plied as food. The remaining six-seveiitlis came from tlie energy 
reserves. For weelcs these patients maintained health and mental 
and physical vigor on an intake of less than .3 calories per kilo per 
day. Two patients whose weights at the beginning of the restricted 
diet were 354 and 427 pounds respectively, took less than 2 calories 
per kilo per day for six months. 

It is necessary to einpliasize the fact which 1ms been reported by 
many that although the patient may burn 250 gm. of her stored fat 
per day she does not necessarily lose weight every day. The curve 
of the daily weight change is a series of ups and downs with frequent 
periods of no apparent weight change. As has been repeatedly 
demonstrated, these irregularities are intimately associated with the 
storage and release of relatively large quantities of water. The 
influence of this phenomena on' the true weight loss is minimized if 
the period of observation is sufficiently long. It is possible to predict 
with gratifying precision the weight to be expected from the defici- 
ency in exogenous calories. 

Drugs and endocrine preparations were not used. Any prepara- 
tions of value must remove fat by hastening its combustion by 
increasing the metabolic level. Thyroid is contraindicated because 
the basal metabolism of the obese is already 20 to 50 per cent above 
the ideal level.® The various ovarian and panhormonic preparations 
have no demonstrable influence on the metabolic rate.® 

The clinical side of the picture is encouraging. In spite of the 
early negative nitrogen balance, these patients were apparently not 
starved physiologicallj'. The personal efficiency was greatly in-’ 
creased. All varieties of minor aches and pains disappeared. 
There were no obser\’^ed complications attributable to the diet. 
The opinion that there is no primarj' deficiency in the diet rests upon 
the careful observations of the two patients who for six months 
carried on the diet under close observation in the metabolic pavilion. 

The contraindications to this dietary regime seem to be cluefly 
the lack of courage of the physician. It has, however, not yet been 
used on patients who were not in residence in the hospital and who 
were not primarily problems in obesity. 

For some time we have been intrigued by the statements of fat 
people that thej’- eat little or nothing and yet do not lose weight. 
Ati attempt has been made to evaluate these impressions by having 
each new patient eat for three or four days what she ordinarilj’’ ate 
at home. The intakes were carefully weighed. Eight of the 
patients considered here averaged 2570 calories a day for four days 
(maximum, 3690; minimum, 1450). But what is more significant, 
they lost weight, averaging 2 pounds per person, in four days on this 
intake. In view of a weight loss on this intake, one wonders what 
must have been the intake at home on which the patient gamed 

weight. „ j 

The question is frequently raised as to the permanence ot tne 


STRANG, MC CLUGAGE, EVANS: OBESITY ^93 

weight losses obtained. - We believe that no person will gain weight 
if his energy intake does not exceed his output. The hope for 
permanence of the reduced weights, therefore, .depends upon the 
development of entirely new dietary habits in the individuals 
during their periods of strict observation. 

In the absence of convincing evidence pointing to a metabolic 
economy in the obese, one is forced to the opinion that fat deposits 
result solely from an excess of energy intake over energy output. 
Conversely, the only method available for the dissipation of this 
extraordinarily efficient energy reserve is its combustion in the usual 
manner. The rate at which this combustion can occur is determined 
by the difference between the caloric intake and caloric output. 

The diet described is designed to supply the smallest possible 
intake while still preserving the maximum output. It consists of 
sufficient protein to maintain the body requirements plus enough 
vitamins and salts to prevent the occurrence of the complications 
which result from deficiencies. The only carbohydrate and fat 
given are those which are required by the protein and inseparable 
from accessory food substances. This made possible diets contain- 
ing but 360 calories per day. 

By the use of this diet on 13 patients, a uniformly satisfactory 
loss of 0.6 pound per day for fifty-nine days was secured. Despite 
an early negative nitrogen balance, lasting for some weeks, no 
untoward reactions were observed even after six months rigid 
adherence to the r%ime. Although 0.6 of a pound a day ,seems a 
very small amount to a patient who has been advised to lose 50 or 
100 pounds, any method wliich will consistently remove four 
pounds a week and at the same time actually increase the vitality 
and sense of well being of the subject is worthy of careful inves- 
tigation. 

Summary. 1. A reduction diet is described which supplies only 
the body requirements of protein, vitamins and salts. 

2. The diet averages 360 calories per day which are derived from 
58 gm. of protein, 14 gm. of carbohydrate and 8 gm. of fat. 

3. Thirteen patients showed an average weight loss of 0.6 of a 
pound per day for fifty-nine days. 

4. Clinically, the patients were greatly benefited and showed no 
untoward reactions in spite of: (1) an early nitrogen loss;’ (2) a 
theoretical ketogenic-antiketogenic ratio of 3 to 4. 

5. Patients have been maintained on this rigid diet without 
complications for six months. 

BIBLIOGRAPHY. 

V W. R., Rotli, P., and .Smith, H. M.: Human Vitality 

and Efficiency under Prolonged Restricted Diet, Carnegie Institution of Washinaton 
Publication No. 2S0, 1919. ’ 

2. Lusk, G. ; Physiological Effect of Undemutrition, Physiol. Rev., 1921 j 1, 623. 



694 


LLOTO: BRONCHOLITHS 


3. Woodyatt, R. T. : Objects and Method of Diet Adjustment in Diabetes, Arch. 
Int. Med., 1921, 28, 125. 

4. Evans, F, A. and Strang, J. M. : A Departure from the Usual Methods of 
Treating Obesity, Aju. J. Med. Sci., 1929, 177, 339. 

5. Lusk, G.: Science of Nutrition, W. B. Saunders Company, 1928, p. 039. ' 

0. Shaffer, P. A.: Antiketogenesis. III. Calculation of the Ketogenic Balance 
from the Respiratory Quotient, J. Biol. Chom., 1921, 49, 143. 

7. McClugagc, H. B., Strang, J. M., and Evans, F. A.: Studies in Nitrogen 
Balance (in print). 

8. Strang, J. M, and Evans, F. A.: The Energy Exchange in Obesity, J. Clin. 
Invest., 1928, 6, 277. 

9. Iving, J. T., Jr.: Observations on the Menopause, J. Am. Med. Assn., 1928,91, 
1423. 


BRONCHOLITHS.* 

With Report of Four Cases. 

By John J. Lloyd, M.D., 

CONSULTANT IN DISEASES OF THE LUNGS, ROCHESTEU GENERAL HOSPITAL AND 
CONSULTANT IN TUBERCULOSIS, STRONG MEMORIAL HOSPITAL, 
ROCHESTER, N. Y. 

Since the time of Aristotle calcareous material expelled from the 
lower respiratory tract has attracted attention. The expectorated 
material has received many designations, for example, pneumolith, 
pulmolith, lung calculus or stone, broncholith, broncliial calculus or 
stone. Apparently in most instances they refer to the same tiling. 
The term broncholith should, perhaps, apply only to tlxose calculi 
arising from a deposit of calcium salts in the bronchus, for example, 
in a pocketed bronchiectasis or those arising from a sequestrum of 
bronchial cartilage acting as a matrix. However, as most autliors 
have used the term broncliolith, I have chosen tliis as tlie title, in 
spite of the fact that the majority of bronchial or pulmonary 
calculi have their origin in the lung tissue outside the bronchus 
proper. 

Paulalion,^ in his thesis before the Paris Academy in 1891, gives 
a full discussion of tlie condition and has been mucli referred to in 
the recent literature on the subject. 

Wells^ shows tlie close analogy between calcification and ossifica- 
tion. His opinion, which is concurred in bj’’ Harbitz,® is tliat the 
processes differ only morphologically, the calcium deposit in calculi 
being at first in granular form but that it later may become homo- 
geneous through fusion. Wells states “That within such deposits 
there are usually no living cells and no further change takes place 
unless it be absorption or tlie addition of more calcium salts. 
Whereas, in normal ossification the homogeneous calcium deposits 

* Read before the American Climatological and Clinical Association, May 4, 1929. 
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are closely related to the living cells which not only determine tlie 
form of the deposits, but are also able to dissolve the insoluble salts 
and to cause their deposition as may be needed. 

Chemically, with few exceptions, these pathologic deposits have 
been found quite the same as that of normal bone, 85 to 90 per cent 
calcium phosphate and 10 to 15 per cent calcium carbonate. Wells 
quotes Poscharissky as having examined calcified nodules from the 
lungs of 28 persons and finding bone in 17 (60 per cent). Osler^ 
mentions osseous calcification as arising from the bronchial carti- 
lages following prolonged suppuration, as in bronchiectasis or pul- 
monary tuberculosis; from old pleurisies; from the walls of abscesses; 
in sclerosis and in true osteotomata and very rarely in tracheo- 
bronchial mucous membrane, the seat of old disease. 

In another article Wells® discusses metastatic, calcification accom- 
panying destructive bone diseases, for example, osteomalacia, bone 
tumors, either primary or secondary and leukemic conditions. In 
these diseases there is rapid liberation of calcium salts into the blood 
stream and, as quoted by Harbitz,® Virchow showed, in 1885, that 
certain organs and tissues are predisposed to calcareous infiltration, 
namely, the lungs, the endocardium of the left ventricle, the pul- 
monary veins, the gastrointestinal mucous membrane and the 
kidneys. Calcium salts, according to Wells,® are absorbed to a 
greater amoimt than can be held in solution by the arterial blood, 
so that no calcium is found deposited in the right side of the heart, 
but after the blood has passed through the lungs and lost a large 
part of its carbon dioxid, the calcium salts are precipitated in the 
pulmonary veins, the left heart and taken up by adjacent tissues. 
Watt,® concurs with the theory of Wells,® that it is probably loss 
in the carbon dioxid content of the blood which permits the precipi- 
tation of the calcium salts in the tissues. There has been no 
cellular action demonstrated which can be responsible for the 
deposition of the salts. • He further points out that calcium deposits 
in tissues have no organic structural framework nor is there any 
fibrous tissue capsule surroimding them. 

The deposition of calcium salts in the bronchopulmonary lymph 
nodes is probably a process of filtration, alone. (Bloor.^) 

Tuberculosis has been regarded as the disease in which broncho- 
liths a,re most apt to arise. Flint,® in reporting 2 cases, says, “The 
histories are consistent with the doctrine which holds pulmonary 
calculi to be obsolete tubercles,” and many authors since are of the 
same opinion. 

J ackson® divides lung stones into three classes ; “ (1) True calculi ; 
(2) calcium deposits in tissues that ' sloughed loose and gained 
entrance into the bronchus; (3) pneumoconiotic, silicotic or anthra- 
cotic material tliat has loosened by disintegration or suppurative 
liquefaction of the encasing tissues.” 

In tlie routine study of lungs by Roentgen ray one is struck by 
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tlie frequency witli w])icli calcareous deposits arc seen in tlie pleura 
and in the lung structure, particularly in the region of the hilum 
and in an advanced tuberculous process of long dm-ation. How- 
ever, the occurrence of inflammatory reaction leading to ulceration 
into a bronchus is a relatively rare occurrence if one is to judge by 
the number of cases reported in the literature. Just why calcified 
masses should in most instances remain silent throughout life and 
in a very small per cent become freed and exirelled, is not known. 

Samuel West,‘“ in speaking of the frequency of broncholiths, says 
he knows of only one set of figures dealing with this ])hase of the 
subject w'hich gives the ineideJicc as 16 in 1000 cases of tuberculosis. 
He adds that he thinks this an unusually high percentage. He gives 
a list of 15 cases which he found recorded in 1902, each reported by 
a different observer. 

In a review of the English language literature since 1900 I have 
found 18 cases reported. Of this number, two authors, Pritcliard” 
and Lyter,*- report 2 cases eadi, the others reported a single case, 
Jackson® (apparently this same case is reported’®), Pratten,“ 
Benjamin and Mollison,’® Friedman,’® Maytuin,’" Vinson,’® Shasted,’® 
Cole,®® Stivelman,®’ Fox,“ Elliott.®® Of these IS cases, 7 occurred in 
tuberculous patients and 8 in apparently nontuberciilous. 

Jackson,®^ in his book on bronchoscopy, says: “Broncholiths 
liave been found and removed bronchoscopically in a number of 
instances at tlie Bronchoscopic Clinic,” but he does not state the 
incidence, merely mentioning 3 specific cases, which are included 
above. 

Pritchard” encountered 2 instances of broncholiths among 7000 
patients studied at Battle Creek Sanatorium. 

Stivelman®’ reports only 1 such occm'rence in “5000 cases of 
tuberculosis personally observed.” Curiously enough, the 4 cases 
I have to report were seen in the past six years. The incidence 
seems above normal, as tlie number of cases seen by me in the past 
eighteen years could hardly exceed 5000, both tuberculous and 
nontuberculous. 

The stones vary in size from granular particles as described by 
Jackson®^ to that reported by Fredault,’® weighing 139 gr. 

They are usually grayish-white in color, gritty and hard, but 
sometimes are putty-like in consistency. They are usually rough 
in outline and when multiple may be faceted. 

The calculi may be single or there may be a large number expecto- 
rated from time to time. BoerhaaveV case of Sebastinus Vail- 
lantius, the famous botanist, who expectorated 400 calculi before 
he died of “phthisis calculosa,” and Flmt’s® case of a farmer who 
expectorated more than a pill box full and who, thu'teen years 
later, was in good health, and the case reported by Portal,’® who 
expectorated 500 stones, seem to have been the most prolific. One 
of Pritchard's” cases expectorated 40 to 50 calculi during four days. 




Fig. 2. 


— Same patient as in Fig. 1, four months later, sho\nng disappearance of 
calcification at end of arrow. 



Fig. 3. — Photograph of broncliolith expectorated by Case III* Magnified 5 times. 





Fig. 4. — Case IV. Lipiodol shows normal bronchial tree in the right middle lobe 
and the descending trunks of the left. At the end of the arrow, above the right 
hilum, is seen a large calcified area. 



'iG. 5, Panic patient as in Fig. 4. At the end of the arrow is seen an area of pneu 
moiutis w film taken five days after expectoration of broncholith. 


Fig. C. — Same patient as in Figs. 4 and 5, one month later. Shows pneumonitis 
having cleared and the area of calcification disappeared entirely. 




.—Two broncholiths expectorated by Case IV. Magnified 3f times. 


Fig. 7. 
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The symptoms of broncholitliiasis vary with the size and sliape 
of the stone from an unconscious raising of the stone with sputum, 
Avhen the hard substance is discovered in the mouth; to the very 
severe “ stone asthma” or bronchial colic, in which there may be felt 
intense pain beneath the sternum accompanied by a sensation of 
impending suffocation. 

The expulsion of the stone, however, is usually preceded and 
accompanied by a severe paroxj^smal cough and frequently is accom- 
panied by streaked sputum or hemoptysis. 

Elevation of temperature, malaise and prostration may be present 
preceding the expulsion, but in most instances recorded the symp- 
toms were largely relieved shortly after the stone was expectorated. 

In several cases reported the paroxysmal cough preceded the 
expulsion of the stone by several weeks and the bronchoscopic 
removal of broncholiths in cases of bronchopulmionary suppuration 
by Jackson®’ and Vinson^® emphasize the serious results conse- 
quent upon the retention of calculi in the bronchi— bronchiectasis, 
lung abscess or empyema. 

In tuberculosis as well, one wonders if there may not be an 
infrequent connection between the posthemorrhagic pneumonia or 
a pneumonic spread and a possible retained broncholith. 

Two of the 4 cases reported below occm'red in advanced tubercu- 
losis. Cases III and IV are unusual in the fact that the calcareous 
deposit was plainly visible in an Roentgen ray film before the 
broncholith was expelled and had disappeared in subsequent film. 
Jackson*^ reports 1 similar case. 

Case Eeports. Case I. — P. Y., male, aged tliirtj’'-six years, a traveling 
salesman, died on November 7, 1925, of advanced tuberculosis, having 
been ill with tuberculosis seven years prior to death. He developed a 
large cavitation in the upper lobe of both lungs and spat up four to five 
cupsful of sputum daily. During the last two years of life he expectorated 
many small calculi without sjTuptoms. Their nature was discovered when 
the jiard substances reached the mouth. Other larger ones were accom- 
panied by considerable bronchial colic and when this occurred the sputum 
was always blood tinged. None of these calculi were preserved, but several, 
from 1- to i cm. in diameter, w’ere seen by the author. 

Case II.— Mrs. J. M., aged thirty-one years, married, was seen on Decem- 
ber 8, 1921, with acute pleurisy and a moderately advanced lesion in the upper 
left lobe. She went to a health resort in 1922, where she remained until 
December, 1929, and returned liome. She ex'pectorated 1 small stone in 
1919, then none until the fall of 1924, when she raised 1, more or less 
circular in shape and 1 cm. in diameter, and dailj’- the next three weeks 
raised smaller ones, 2 or 3 a daj^, and again in the fall of 1925 raised 1 
II cm. in diameter, followed by 6 or 8 smaller ones in the next three or 
four days. In 1929 she raised 1 on hlarch 11 and 1 on March 12, both about 
i cm. in diameter. She has never had bronchial colic, but the sputum is 
frequently blood tinged. The stones are not always accompanied bj’ 
streaks, but are usually embedded in heavy, mucopurulent sputum. She 
expelled, all told, from 50 to 60 stones. 
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None of these stones were preserved. The disease lias progressed and 
she now has e.vtensivc involvement in both lungs witli cavitation. 

No hi.story of stone spitting was obtained until the specific question was 
asked, “Have j'ou ever raised any stones?” 

Case III.— E. A. S., female, aged fifty-two years, single, a teacher, has 
had the following disorders: In 1915 her right breast was removed for 
nonmalignant tumor; left ovariotomy and appendectomy in 1920; in 1923 
tonsillectomy; iritis off and on since 1922. In October, 1925, lobar pneu- 
monia follow'ed by interlobar empyema wdth operation, October, 1925. 
Recovery was slow. She has had many negative sputa examinations. 
The urine is normal. In August, 1928, during a violent cougliing attack, 
she raised a small stone followed by a small quantity of foul-tasting sputum. 
This was followed bj'^ a rather severe bilateral bronchitis, which continued 
until the latter part of October. No more stones were expelled and since 
that time she has been in excellent health. 

In this case a film taken, October 2, 1928 (Fig. 4), showed the disappear- 
ance of a calcified area which was noticed in film of June 14, 1928 (Fig. 3). 

The calculus was saved and is shown in Fig. 5. It is cm. in diameter, 
hard and very rough. 

Case W.— F. V., female, aged fifty-four years, single, a teacher, was 
first seen on April 8, 1926. Her father died at the age of thirtj^-seven 3 'ears 
of rapid tuberculosis, when the patient was two and a lialf years of age. Her 
mother died at the age of seventy-five j'ears from a heart attack. 

At the age of nineteen j^ars the patient had an acute nephritis and was 
ill for about a j’’ear; also an operation for gastric ulcer in 1916; tonsillectomy 
in 1918. In 1922 she had an attack of grippe and was in bed three weela 
and aw'aj’' from work six weeks. Following this attack she continued to 
cough, raising a cupful of thick, j'^eUow sputum daily, wiiich w'as negative 
for tubercle bacilli. There were many rfiles in the right middle lobe, with 
feeble breathing. Lipiodol injected showed normal bronchial trui^. Left 
antrum was found to be filled with pus and was cleared bj’’ irrigation. Fol- 
lowing this, cough disappeared and she was perfectly w'ell from August 1, 
1926, to July 1927. On July 15, 1927, she had general malaise, a tempera- 
ture of 100° to 101° F. and began coughing. The temperature continued 
elevated and the cough persisted in paro.xj'-sms, until, on July 20, during 
a violent coughing attack, she raised two pieces of calcified material in 
thick, yeUow', blood-tinged sputum. Cough continued for about a month, 
when it again disappeared. A Roentgen ray made (Fig. 7), Juty 20, 1927, 
showed an area of cloudiness above the right hilum and the disappearance 
of a calcified mass which was noticed in previous films. In a film naade, 
August 13, 1927 (Fig. 8), the area of pneumonitis had disappeared and she 
has had no further attacks. The two calculi were preserved and are shown 
in Fig. 9. One was 1 cm. in diameter, the other by cm., both very 
hard and irregular and each faceted. 

Summary and Conclusions. 1. The occurrence of bronciioliths 
Avas known and reported by the oldest medical observers. The 
stones probably originate most frequently in an obsolete tuberculosis 
of a bronchopulmonary lymph node in or near the hilum. _ 

2. In a fairly thorough review of the literature in the English 
language since 1900, 18 cases were foimd in addition to the 15 cases 
found by West in 1902—4 more cases are added in this paper, 
making a total of 37. 
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3. Tlie condition probably is more frequent than reported cases 
would lead one to suppose as the expectoration of stones may be 
easily overlooked in'history-taking, for example, Case II reported 
above. 

4. The erosion of a calculus into a bronchus may produce serious 
results should the stone remain in the bronchus. Perhaps such an 
occm-rence may occasionally account for a posthemorrhagic spread 
in tuberculosis" as well as producing a bronchiectasis, lung abscess 
or empyema. 
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ALLEGED MENSTRUAL FEVER IN PULMONARY TUBERCULOSIS. 

By Morris M, Weiss, M.D., 

CLINICAU ABSlSTAKT IN bYlilDICIKE, SCHOOt. OF MEDICIKE, UNIVERSITY OF iKDUlSVinLE, 

LOUISVILLE, KENTUCKY, 

(From Bedford Sanatorium, Montefiore Hospital, Bedford Hills, N. Y.) . 

Elevations of temperature in tuberculous females are claimed 
to liave a cyclic association with menstruation. It is maintained 
that such cyclic fever can be identified as a characteristic entity so 
as to have a diagnostic and prognostic significance.' Premen- 
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stiTial, menstrual, postmenstrual and intermenstrual fever liave 
been described.® Ivessel,' in contrast, observed that in 96 of 
100 cases no rise in temperature occurred within five days preceding 
the onset of the menstrual period. Welcli® studied 500 cases and 
obseiA'ed a depression in temperature during menstruation. 

The identity of a characteristic cyclic tATie of fever in pulmonary 
tuberculosis is at variance with the irregular course of the tem- 
perature observed in the disease. In order to arrive at exact con- 
clusions an examination was made of the temperature charts of 
100 tuberculous females, in all stages of the disease, who had been 
in this institution for six or more months and who had aii equal 
number of normal menstrual cycles. Six months v'as chosen as a 
minimum period of observation because, as will be shown later, 
onl.y b}' observing patients over at least such an interval can con- 
clusions of a diagnostic value be obtained. For convenience the 
menstrual cycle was divided into four periods: Premenstrual, 
seven days before menstruation; menstrual, the actual flow; post- 
menstrual, seven days after menstruation; intermenstrual, the time 
between the post and premenstrual periods. The highest tempera- 
ture during each of these respective periods for six successive months 
was charted, as shown in the accompanying chart. Such a 
scheme enables one to perceive not only fever but slight elevations 
of temperature which might have significance when relatively 
compared. All temperatures were taken per rectum. 



.Six consecutive temperature curves with relation to menstruation in the same 
individual; A, premenstrual period, seven daj's before menstruation; B, mens- 
trual period, actual flow; C, post menstrual period, seven daj's after menstruation; 
Z), intermenstrual period, time between post- and premenstrual period. 


The temperature curves showed no regular changes associated 
with the menstrual cycle which could be identified as a characteristic 
entity. It is true that a given patient may have a decided rise or 
temperature at most premenstrual periods for several consecutive 
months. From this we could erroneously conclude that this is an 







WEISS : MENSTRUAL FEVER IN PULMONARY TUBERCULOSIS /01 


example of premenstrual fever, but tills same patient would have 
similar elevations at various other times during the same month. 
Likewise, analogous curves with the stress of changes upon the 
menstrual, postmenstrual and intermenstrual periods were fre- 
quently noted. Moreover, very often a patient would have a rise 
of temperature only at some one period for a few consecutive months, 
but over an observation of many months this apparent cyclic rise 
disappeared. Thus in chart the highest temperature for two cpn- 
secutive months occurred during the menstrual period, yet during 
the remaining months of her stay at the sanatorium this high tem- 
perature was present at various other periods. This emphasizes the 
necessity of observing a patient for a minimum of six months. 
Conclusions otherwise would be deceptive. 

It is thus easy to observe that tuberculous patients show rises 
of temperature at some arbitrary time during the month, either 
at the premenstrual, menstrual, post or intermenstrual period, 
ignoring the fact that they show similar rises at other intervals 
even during the same month. To state then that such a rise, 
because it occurs at that period, is a periodic rise and is diagnostic 
of tuberculosis is an erroneous conclusion. For a rise of temperature 
to be cyclic it should occur solely at some one interval and only 
at that interval over an observation of several months. Dluski® 
found no influence on temperature during menstruation in 56 per 
cent of 300 tuberculous women examined for several months. In 
others the temperature proved extremely variable during men- 
struation even in the same women. There was no special type, 
and his experience does not indicate that fever during menstruation 
is necessarily a sign of tuberculosis. Wiese^'’ studied the tempera- 
ture curves of 500 definitely diagnosed tuberculous women under 
sanatorium treatment. He concludes that there is no tjqje nor 
regularity of thermic disturbances associated with menstruation. 

We were unable to obtain data of a prognostic value from this 
study. Except in patients who have a marked elevation of tem- 
peratm-e over a continued period, it is extremely difiicult to make a 
prognosis in phthisis from an examination of the temperature chart 
alone, since the prognosis depends on numerous factors other than 
the temperature. 

Assuming that fever associated with menstruation could be 
identified as an entity in tuberculosis, to liave any diagnostic 
value it should be eharacteristic of the disease. But even normally 
physiologic rises of temperature are attributed to menstruation.^^ *'2 
Moreover, in numerous diseases, such as scarlet fever, tjqjhoid 
feyer, rheumatic fever, chlorosis, premenstrual fever has been known 
to occur.'^ 

Conclusions. Tliough catamenia may be associated witli a rise of 
temperature in tuberculous patients, this phenomenon has no diag- 
nostic or prognostic value because; 
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1. Fever associated Avith the menstrual cycle has been noted in 
normal Avomen and in numerous diseases other than pulmonarj^ 
tuberculosis. 

2. It cannot be identified as a characteristic entity in tuberculous 
indmduals since fever occurs at different periods AA'ith relation to 
menstruation in different tuberculous females, or eA^en in the same 
patient if examined over a properly long period. 

3. A diagnosis and, except in characteristic instances, a prognosis 
in pulmonary tuberculosis cannot be made from an examination 
of the temperature curA^e alone. 
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Roentgenographic Technique. By Daemon Artelle Rhine- 

HART, A.M., M.D. 388 pages; 159 illustrations. Philadelphia: 

Lea & Febiger, 1930. Price, $5.50 

The author of this textbook has covered his problem admirably. 
The book contains 20 chapters dealing with electricity and electric 
current, Roentgen ray machines, dark-room equipment and tech- 
nique, and basic roentgenographic technique with various experi- 
ments to illustrate the value of such technique. He illustrates the 
position that will demonstrate the parts to best advantage. The 
author not only gave the value of his own experience in this book 
but he has covered the literature fairly well in order that one may be 
able to have a comprehensive idea of what other men are doing in 
the examination of various parts. This book affords one a compre- 
hensive outline in discussion of the entire roentgenographic tech- 
nique and should be of great value to anyone doing this type of work. 
The publisher is to be congratulated on the illustrations and the 
print. E. P. 


The Dietary of Health and Disease. By Gertrude I. Thomas. 

Pp. 276 ; 3 illustrations. Second edition. Philadelphia: Lea & 

Febiger, 1930. Price, $2.50. 

The purpose of tlie book is to serve as a basis for the study of diet 
in health and disease in schools of Nursing and departments of 
Home Economics. The consideration of food in its relation to the 
body needs and the processes by which the body nialces use of food 
are treated in a concise yet comprehensive manner so that the 
background for tlie study of foods is adequate. 

Diet in relation to the treatment of disease is recognized by the 
autlior and the information is up to date, special emphasis being 
placed on the influence of pregnancy on the teeth, recent develop- 
ments in diabetic feeding, ketogenic diets and liver therapy for 
anemia. 

The outline for tlie laboratory course in practical dietetics and 
suggestions to instructors are of value. 

Classification of hospital diets and methods of calculating the 
caloric value of diets are scientifically treated. 

An adequate textbook for nurses. F. C. 
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Practical Handbook for Diabetic Patients. By Abraham 
Rudy, M.D. Pp. ISO; 15 illustrations. Boston: M. Barrows 
& Co., 1929. Price, .?2.00. 

This NDlume is written for tJie laity. The author devotes several 
chapters to a description of diabetes, its complications and treat- 
ment, emphasizing particularly those facts that the patient should 
know. The greater portion of the book is de\Dted to diets, recipes 
and food values. There are 180 recipes, many of which are from 
numerous nationalities, so modified that they may be taken by 
diabetic patients. Apparently tlie author had in mind particularly 
the care of the Jewish and other immigrants. These recipes are 
indexed at the end of the book. The Reviewer feels that the author 
has presented a book that should be of unusual value to the physi- 
cian, dietitian and patient. 

L. J. 


The Treat.ment of Varicose ^^eins. By T. Henry Treves- 

Barber, M.D., B.Sc, Pp. 120; 11 illustrations. 

The author presents the subject matter in great detail, empha- 
sizing the detail with repetition. He is apparently very well 
informed on all phases of the condition, but makes no reference to 
experimental or statistical proofs of his statements and theories. 
The description of the technique of treatment is comprehensive, 
but leaves some doubt how to proceed after the first injection. 

The injection treatment does not remove the pathology and 
introduces a chemical irritant which vdll always produce inflamma- 
tion. Such treatment is far more out of date than so-called old- 
fashioned operative method which removes the pathology. 

E. E. 


Annals of the Pickett-Thomson Research Laboratory. Vol. 
V. The P§,thogenic Streptococci, Their Role in Human and 
Animal Disease, Continued. Bj’’ David Thomson, 0.B.E.,M.B., 
Ch.B. (Edin.), D.P.H. (Camb.), and Robert Thomson, M.B., 
Ch.B. (Edin.). Pp. 392; 46 plates. Baltimore: The Williams 
& Wilkins Company, 1929. 

Volume V of these Aimals includes three monographs on the 
pathogenic streptococci as followed: 

VIII. The Role of the Streptococci in Oral and Dental Sepsis. 

IX. The Role of the Streptococci in Tonsillitis and Pharyn- 
gitis. . , 

X. The Role , of the Streptococci in Puerperal Sepsis and 
Septic Abortion. 
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These three monographs contain over 1100 references to literature 
and they are illustrated with 46 full-page plates of photographs of 
colonies and stained smears of streptococci. The photographs show 
rather conclusively that the appearance of the colonies on Crowe’s 
medium is one of the most important means we have of differentiat- 
ing between the large numbers of varieties of streptococci. 

This volume, along with Volumes III and IV, is very thoroughly 
indexed. With Volumes VI and VII (to be published) they will 
represent an encyclopedia of information on the streptococci and 
the part they play in human and animal diseases. They cannot 
fail to be of great service to the future research worker in that they 
will present the present state of human knowledge on the subject, 
and they will, therefore, form the basis of further researches and 
advances for years to come. Those annals impress upon us very 
emphatically that the streptococcus group is very much larger and 
more complicated than was ever imagined, and all future researches 
on this group will require to be carried with much more precision 
and care than they have been done in the past. W. K. 


Die Medizin der Gegenwart in Selbstdarstelltjngen. Pp. 

219. Leipzig: Felix Meiner, 1929. Price, 8.50 Mk. 

Seven years ago the Leipzig publishing house of Felix Meiner began 
the publication of small volumes, each containing several autobiog- 
raphies of men prominent in their line of work. This has now 
reached the point that in eight fields of human endeavor 30 volumes 
have been published, including 197 (mostly German) contributors. 
Though in many cases the most prominent are noticeable by their 
absence, nevertheless such a project must constitute a source of 
reference of great value and increasingly so as the series progresses. 
Following a portrait and short description of the author’s birth, 
education and previous record, the major space is devoted to his 
scientific aims and achievements that not only give insight into his 
own personality but also into the thought of the period and specialty. 

E. K. 


Pettibone’s Physiological Chemistry. By J. F. McClendon, 

Pir.D. Fourth edition. Pp. 368; 17 illustrations. St. Louis: 

The C. V. Mosby Company, 1929. Price, S3.75. 

This revision of a textbook of Physiological Chemistry which has 
already been in use a number of years will no doubt meet the 
approval of those desiring a text which presupposes only a moderate 
amount of chemical training. The book covers tlie field of phy- 
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siological chemistry in adequate fashion although comparatively 
little space is devoted to fundamental chemical considerations, thus 
making it much too brief to be used as the sole source of information 
in a medical school course in physiological chemistry. This is 
particularly to be noted in the chapters on proteins and carboh}'^- 
drates where very little attention is paid to even the composition of 
amino acids and simple sugars. More modern physical methods 
such as hydrogen-ion determinations find little or no mention in the 
experimental part of the book. The experiments are otherwise 
adequate. J‘ A. 


jAi\rEs Mackenzie Institute for Clinical Research. Gastro- 
intestinal Diseases. Edited by David Waterston, M.A.,' 
M.D., E.R.C.S. (Edin.). Pp. 278 ; 13 illustrations. New York; 
Oxford University Press, American Branch, 1929. Price, S3.25. 

This publication differs from the previous ones of the James 
MacKenzie Institute for Clinical Research in that it is not a report 
of work done there, but a presentation of a series of eleven lectures 
delivered at St. Andrew’s by prominent British plij’^sicians and 
surgeons, all but one from elsewhere. The subjects touch upon the 
ph 5 "sioIog 5 '', the pathology and the clinical aspects of gastrointestinal 
disease. Several statistical reports are included but the number 
of cases referred to are small. Few if any new data are included, 
but the accepted British viewpoint about many interesting clinical 
problems is clearly and entertainingl}^ presented. T. hi. . 


The Volume of the Blood and Plasma. By Leonard G. 
Rowntree, M.D., and George E. Bromts:, M.D. Pp. 219; 17 
illustrations. Philadelphia: W. B. Saunders Company, 1929. 
Price, S3.00. 

In observations on the cellular concentration of the blood, both 
in clinical medicine and experimental conditions, and on possibly 
related disturbances in other organs, it is obvious that accurate 
knowledge of the total blood volume would be highly desirable. 
This booklet presents the results of the considerable experience of the 
authors with a dye method which they feel is nontoxic, reliable and 
has furnished valuable information not only in such conditions as 
plethora and anemia, but in the relation of blood volume to hjqier- 
tension, cardiac hypertrophy, etc. Criticisms of the limitations o 
this and othei- methods are frankly discussed and details for the 
proper performance of the test given. We are inclined to agree 
that the dye method is the best available and may furnish valuable 
data, but also believe that it unavoidably leaves a number of tartors 
uncontrolled. 
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Manual of Determinative Bacteriology. By DAvp^ H. 

Bergey, Third Edition. Pp. 5S9. Baltimore: The Williams 

& Wilkins Company, 1930. Price, $6.00. 

The elaborate sj'^stem of classification of the bacteria into fam- 
ilies, tribes and genera by a committee on characterization and 
classification of the Society of American Bacteriologists has made 
it very desirable to be able to place in the hands of students a more 
detailed key for the identification of species than any that was 
available up to a decade ago. This need was in a measure supplied 
by the first edition of Bergey’s Manual in 1923 and is more ade- 
quately supplied by the third edition (1930). 

More than 200 additional organisms are included in the revision. 
Two new tribes of soil bacteria have been recognized, each contain- 
ing a single species. Genus Eberthella has been divided by sepa- 
rating the dysentery group from the typhoid group, the former 
group being placed in the genus Shigella while the latter group is 
retained as genus Eberthella. Four additional genera have been 
recognized in family Mycobacteriacese, each genus representing 
characteristic groups of soil bacteria. 

The greater number of newly-described bacteria fall in genera 
Flavobacterium, Pseudomonas, Phytomonas, Lactobacillus and 
Bacillus. These additions have necessitated the reconstruction of 
the keys for these genera. Another change in the Manual is an 
attempt to arrange the genera of tribe Bacteriese in a way which 
appears to be more logical. A new key for this tribe as well as the 
transposing of the locations of the genera in the tribe is presented. 

The manual should stimulate efforts to perfect the classifica- 
tion of bacteria as well as prove a valuable aid to the student of 
bacteriology. W. K. 
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NEW BOOKS. 

Plant Biology. By H. Godwin, M.A., Ph.D. Pp. 265; 67 illustrations. 
Cambridge: TJniVfersity Press, 1930. Price, 8s. 6d. 

The Harvey Lectures, Series 24, 1928-1929.*' Pp. 216; 36 illustrations. 
Baltimore: The Williams & Wilkins Companj’’, 1930. 

The Surgical Clinics of North America, Vol. X, No. I, February, 1980, 
■Mayo Clinic Number. Pp. 174; 82 illustrations. Philadelphia: W. B. 
Saunders Company, 1930. 


* Review’s of titles followed by an asterisk w’ill appear in a later number. 
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The Volume of (he Blood «?»/ Plasma, j Lbonaud G. Rowntkbe, M.D,, 
and George E. Brown, M.D. Pp. 219; 17 illustrations. Pluladelplua; 
W. 15. Saunders Conipanj^ 1929. Price, $3.00. 

Progressive Medicine, Vol. J, March, 1930. Edited by Hobart Amory 
Hare, M.D., LL.D. Pp. 32S; 23 illustrations. Philadelphia: Lea & 
Febiger, 1930. 

The Growth of the Mind. By Sir Robert Armstrong-Jones, C.B.E., 
M.D., D.Sc., F.R.C.P., D.L. Pp. 29; 13 illustrations. Edinburgh: 
Oliver & Bo3^d, 1929. Price, Sixpence. 

The Bacteriophage and Its Clbiical Applications.* B3' F, D’Esrelle, 
Professor of Racteriolog3^ Pp. 254. Springfield, 111: Charles C. 
Thomas, 1930. Price, $4.00. 

Surgical Diag7wsis, Vol. I.* Edited by Evarts Ambrose GraH/Ui, A.B,, 
M.D. Pp. 919; 508 illustrations. Philadelphia: W. B. Saunders Com- 
pan3', 1930. Price, .$35.00, set of 3 volumes. 

Stirgical Diagiiosis, Vol. 11.* Edited b3’- Evarts Ambrose Graham, A.B., 
M.D. Pp. 871; 834 illustrations. Philadelphia: W. B. Saunders Com- 
pan3’^, 1930. Price, $35.00, set of 3 volumes. 

Tonsil Surgery.* By Robert H. Fom^ler, M.D. Pp. 288; 103 illustra- 
tions. Philadelphia: F. A, Davis Compan3’-, 1930. Price, $10.00. 

Peptic Ulcer.* By Jacob Buckstein, M.D. Vol. X of An7ials of Roent- 
genology. Edited b3'’ James T. Case, M.D. Pp. 337; 287 illustrations. 
New York: Paul B. Hoeber, Inc., 1930. Price, $12.00. 

Cozu's de Chimie Biologigiie, Vol. II, Parlie Speciale. Pierre Thomas. 
Pp. 393; 12 illustrations. Paris: University Press of France, 1929. 
Price, 60 francs. 

A Syllabus of Lectures on Obsteti'ics for Nurses. Prepared b3’' a Committee 
appointed by the American Gynecological Society. Pp. 38. Copies 
ma3'’ be obtained from the Chairman of the Committee, 23 E. 93d St., 
New York City. Price, 50 cents. 


NEW EDITIONS. 

A Textbook of Psychiatry. By D. K. Henderson, M.D. (Edin.), F.R.F.P.S. 
(Glas.), and R. D. Gillespie, M.D. (Glas.), M.R.C.P., D.P.M. (Lond.). 
Pp. 526. Second edition. New Y'ork: O.xford Universit3’' Press, 1930. 
Price, $5.50. 

Practical Psychology aiid Psychiatry. B 3 ’’ C. B. Burr, M.D. Pp. 378. 
Sixth edition. Philadelphia: F. A. Da^^s Company, 1930. Price, $2.75. 

M edical Treatment of Disease. By Robert Dawson Rudolf, C.B.E., M.D. 
(Edin.), F.R.C.P. Pp. 516. Third edition. Canada: The University, 
of Toronto Press, 1930. Price, $4.00. 

Applied Physiology. By Samson Wright, M.D., M.R.C.P._ Pp- 55^- 128 
illustrations. Third edition. New York: Oxford Universit3' Press, 
1929. Price, $5.50. 

* Reviews of titles followed by an asterisk will appear in a later number, 
t See p. 706 this number. 
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The Race and Sex Distribution of the Lesions of Syphilis in 10,000 
Cases. — Without enumerating all of the statistical findings in this 
study by Turner {Bull. Johns Hopkins Hosp., 1930, 46, 159), it is of 
interest to note in these 10,000 ambulatory patients a few of the fol- 
lowing facts ; Clinically recognizable syphilitic affections of the cardio- 
vascular system occurred in 10 per cent of all the cases and the pro- 
portion of males to females and negroes to whites was approximately as 
2 is to 1. Uncomplicated aortitis with or without aneurysm occurred 
much more frequentlj’^ in males than in females and in negroes than in 
whites. Aortic regurgitation is more than twice as common in males 
as in females and is just about as common in whites as in the negro. 
Syphilitic angina pectoris was rare and was seen more frequently in 
wliites than in negroes. Central nervous system syphilis was observed 
in late syphilis in 39.3 per cent of white males and only 15.9 per cent of 
colored males. The ratio was approximately the same among the 
females of the t^vo races, but the nervous system involvement was only 
about one-half as frequent as with the males. General paresis was very 
much more frequent in the whites than in the blacks and the same 
thing applies to tabes dorsalis. Cerebral vascular sypliilis was more 
common in the negro than in the white. Syphilitic stricture of the 
rectum was confined almost entirely to colored females. Pulmonary 
tuberculosis among the negro syphilitics was decidedly less than in the 
general negro population and diabetes was no more frequent among 
the syphilitics than among the nonsyphilitics. 

Studies on the Effect of Nitroglycerin, Amyl Nitrite and Acetylcholine 
on Hypertension.— Zeiss and Brams {Am. Heart J., 1930, 5, 300) urite 
that the medical treatment of hypertension is frequently unsatisfactory 
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and often most disappointing, possibly due to the fact of the traditional 
belief that nifrites reduce blood pressure regardless of tlie cause. They 
decided to reinvestigate the influence of these drugs on account of the 
very many contradictory reports that now occur in the literature. 
They summarize their investigations as follows: Nitroglycerin pro- 
duces a fall in blood pressure in normal controls, but inconstantly in 
patients with lypertension. Amyl nitrite causes a fall in both controls 
and hypertensive cases. A secondary rise above the previous level of 
the pressure occurs in a certain number of cases of patients who receive 
amyl nitrite or nitroglycerin. Amyl nitrite exerted its effects more 
markedly and lasted almost as long as did the effects obtained by 
nitroglycerin, but disagreeable symptoms frequently followed the use 
of this drug. Acetylcholine was found to be inert in both the controls 
and the cases of hypertension, a finding quite different from the claims 
made for this drug in literature. 


Brucella Abortus Infection in Man. — The increasingly large number 
of Brucella infections reported throughout the country have focused 
interest on the Brucella group of organisms. There has been a ten- 
dency among clinicians to consider various types of organisms belonging 
to the group of Brucella (Alkaligenes) as being capable of producing 
very much the same clinical symptoms in all cases. Giordano and 
Sensenicii (J. Lab. and Clin. Med,, 1930, 15, 421) Jiave analj'^zed a 
series of 35 cases and have come to the conclusion that Brucella abortus 
infection in man runs a clinical course somewhat at variance to that of 
Brucella melitensis infection. In this series of 35 cases reported by 
the authors they give the following data: There were 20 men and 15 
women in the group and the preponderance of infection is in the second, 
third and fourth decades. Occupation, they say, is an etiologic factor 
only in so far as it provides opportunity for infection, such as those 
engaged in the handling of infected animals. Consequently there is 
a very much greater incidence among farmers and farmers’ wives than 
in any other occupation. The disease is commoner in rural communi- 
ties because raw milk is more generally used. This is probably an 
important mode of infection, as judged by reports from others, of the 
disease occurring in individuals who have ingested milk from abortus- 
infested cows. The onset is usually insidious, with fatigue, low fever, 
headache and joint pains. Often there is involvement of the upper 
respiratory tract. The disease may be characterized by either an 
acute or chronic course, the latter corresponding closely to the type of 
disease observed in an individual who has undulant fever of the meh- 
tensis type. In Brucella abortus infection acute types are more fre- 
quent than tlie clrronic and this the authors consider to be an important 
differential point between the two forms of Brucella infection. They 
divide the cases into several groups, such as tlie septic, the arthritic, 
neurologic, visceral and glandular, according to the predominance of 
the symptoms. Fever is the most constantly present symptom and, 
of course, is invariably present. There is some tendency to undulation 
when the temperatoe charts are studied, but the period of undulation 
is shorter than in Brucella melitensis infection. The whole febrile 
course is shorter. Artliralgia, arthritis and neuritis are other rela- 
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tively common symptoms which deserve to be accentuated. The 
blood count shows that the white cells are decreased in number, as a 
rule, so that late in the course of the disease the count varies from 
6000 to 10,000. Only two blood cultures were positive in twenty 
attempts. The agglutination reaction is. the most valuable clinical 
laboratory evidence of the disease. A positive reaction occurs early 
and the agglutinin titer is high. There seems to be no relationsliip 
between the titer of the agglutinins and the severity of the disease. 
Rest in bed seems to be the important symptomatic treatment. 
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Distribution of Blood in Shock. — Blalock and Bradburn {Arch. 
Sxirg., 1930, 20, 26) clain that the oxygen content of blood from the right 
side of the heart, portal vein, femoral vein, external jugular vein, the 
renal vein and the femoral artery has been determined in dogs to which 
barbitol had been given for varying intervals of time. Similar studies 
were made after a low blood pressure had been produced by hemorrhage, 
the injection of of histamin, trauma to the intestinal tract, trauma to the 
cerebrum and trauma to one of the posterior extremities. In the control 
experiments, the oxygen content of blood from the right side of the heart 
and that of blood from the portal vein were approximately the same; that 
of blood from the femoral vein was usually lower and that of blood from 
the external jugular vein slightly higher. The oxygen content of blood 
from the renal vein was usually definitely higher than that of the mixed 
venous blood. Approximately the same relationship existed between 
the values of the oxygen content of blood from the various sites after a 
low blood pressure had been produced by hemorrhage, by histamin 
and by trauma to the brain. The oxygen content of blood from the 
portal vein was much higher relativel^’^ after trauma to the intestines, 
while that of blood from the extremities and head was low. The oxygen 
content of blood from the femoral vein of a traumatized leg was high, 
while that of blood from the opposite extremity and head was low. The 
oxygen content of blood from the renal vein was relatively high in all 
the experiments. These observations suggest a local accumulation of 
blood at the site of trauma to a large area, such as the intestinal tract 
or an extremity, and are evidence against the action of a histamin-Hke 
substance that produces a general bodily effect. 

Primary Intramuscular Hemangiomas of Striated Muscle.— Davis 
and Kiti.owski {Arch, ^urq., 1930, 20, 39) say that primary angiomas of 
striated muscles are no longer rare tumors, as is indicated by the 212 
cases here collected. It is a slow-gi-owing tumor, congenital in origin. 
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witli trauma p]a\'ing a rdle more iii its growth tlian in its origin. It 
occurs about equally in both sexes, Tlie age of onset is before the 
twenty-first year in the great majority of cases, the largest number 
occurring before the eleventh ,year. The tumor may occur in any 
striated muscle. The lower extremities are most commonly affected 
and the upper extremities arc next. The larger and more powerful 
muscles are involved most frequently. The size of these tumors range 
from that of a nut to that of a small pumpkin. The chief symptoms are 
pain, swelling and functional impairment. The tumor may be compres- 
sible and change in size with changes of posture. It is usually soft, but 
may be hard, smooth or lobulated, mo\mblc or fixed, circumscribed or 
diffuse. The diagnosis is difficult. Aspiration of normal blood is a 
valuable aid. The existence of simple angiomas is questioned and the 
cavernous type is considered the only one found in striated muscle. 
On section it has the characteristic appearance of a blood-filled sponge. 
Microscopically the typical picture is that of blood-filled spaces con- 
taining normal blood, which either are lined by endothelium or have 
walls composed of fibrous connective tissue. The muscle fibers show 
degeneration ranging from hyaline to fat replacement. The only treat- 
ment of value is excision, while the prognosis is e.xccllent. 

Primary Carcinoma of the Ureter. — Rousselot and Lamon (Svrij., 
Gyncc., and Ohsi., 1930, 50, 17) declares that primary carcinoma of the 
ureter is a rare lesion. Previous to the case reported here onlj'^ 49 cases 
have been recorded in the literature. The most common type of car- 
cinoma is the so-called papillary epithelioma. Le.ss frequent is the 
squamous-cell tumor, of which the present case is an c.xample. Uretenal 
carcinomata metastasize widely, traveling by A'enous and lymphatic 
channels. Renal calculi arc occasionally associated with this neoplasm. 
Many authors believe that stones, by their irritative action, are an 
important causatiA'e factor in the production of cpitliclial tumors of the 
genitourinary tract. In the cases here reviewed, no frequent associa- 
tion of stones and tumor could be disco^’ered. The tAvo most contant 
symptoms of this disease are pain and hematuria. The condition is 
rarely diagnosed before operation or necrojisy. Roentgen ra.y and 
cystoscopic examinations are the most important diagnostic aids. 
Removal of the affected ureter and kidney is the treatment of choice. 
The course of the disease folloAving any form of treatment has been 
discouraging. In only one recorded case was the patient symptom- 
free two and a half years after being first observed. 

Some Surgical Problems in Jaundiced Patients. — Smith (Am. A. 
Surg., 1929, 7, 799) claim that the fear of operating unnecessarily on a 
patient in the cancer age, with possible catarrhal jaundice, need not 
delay surgical interA^ention after careful study of the case. In obstruc- 
tive jaundice, due to malignancy in this series, pain, occasionally seA'ere, 
Avas found in more than half the eases. It AA'as relatiAmly more common 
in duct than pancreatic carcinoma. Silent stone in cases of jaundice 
thought to be due to malignant disease is disappointingly uncommon, 
but is a reason for exploration. Biliary intestinal anastomosis m 
malignant obstruction of the ducts is a palliatiA'c measure, Avhich seems 
Avorth A\diile. An occasional case thought at operation to be carcinoma 
of the pancreas, Avill turn out to be pancreatitis. 
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Some Pharmacologic Aspects of Tribromethylalcohol (“Avertin’’). — 
In discussing the relative value of the rectal administi’ation of anesthet- 
ics, Parsons {Brit. Med. J., 1929, p. 709) claims that the advantage 
of this channel of administration is that it is more comfortable for the 
patient, it does not require an anesthetist and it is specially convenient 
for operations about the head and neck. The disadvantages are the 
risk of irritation to the mucosa, the difficulty of maintaining a constant 
concentration in the tissues and the impossibility of controlling its 
action after administration. Avertin is a trade name for tribromethyl- 
alcohol, which has received widespread use as an anesthetic in Europe. 
On the basis of pharmacologic observations. Parsons claims that special 
care must be exercised in the preparation of solutions of avertin for 
anesthesia. Heat over 60° C., light and air are apt to produce decom- 
position products irritant to the rectal mucosa. Tribromethylalcohol 
in doses just sufficient to induce deep anesthesia exerts no appreciable 
effect upon the cardiovascular system. When administered in larger 
amount it slows the cardiac rate and weakens the force of the beat. 
Under experimental conditions the coronary vessels dilate and the blood 
pressure falls. Tribromethylalcohol anesthesia is accompanied by 
marked slowing of respiration, which is due at least partly to diminu- 
tion of voluntary movements and to absence of reflex activity from the 
respiratory tract. Certain peculiarities of the respiration may be 
observed when the anesthesia is deep. Respiratory paralysis is the 
cause of death from toxic doses. Tribrometibylalcohol is excreted in 
the mine over a period of several days; but more than 50 per cent is 
excreted in the first twenty-four hours. The chemical nature of the 
elimination cannot be determined at present. It is suggestive that tlie 
elimination occurs in the form of an organic compound of bromin. 


The Clinical Use of Tribromethylalcohol (“Avertin’’) Narcosis. — 
— Edwards {Brit. Med. J., 1929, p. 713) states that the variations in 
depth of anestliesia produced by similar doses of avertin on different 
patients is so great that one cannot set out definitely to produce anes- 
thesia solely by this method. Once a patient is narcotized ■with avertin, 
only a very small quantity of inhalation anesthetic is required to com- 
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plete the anesthesia. Tlie falHng jisleep is gi-aclual and peaceful. 
Even if the nai’cosis lias been slight, there will lie no memory of any- 
thing from the time of injection. The events of the next twenty-four 
or thirty-six hours will not be remembered with any clearness. It is 
of particular value in highly nervous patients, mtli cases of Graves’ 
disease. The drug is contraindicated in patients with inflammatory 
and ulcerated conditions of tlie rectum and colon; in cases with severe 
renal and hepatic lesions, acidosis, advanced cachexia and serious blood 
diseases. There is a fail of 10 to 30 mm. of mercury in the blood pres- 
sure during this narcosis. The breatliing is shallow and the rate normal 
or slightly slow. Variable degi’ees of cyanosis may be present. It takes 
t\vent 3 ’- to thirty minutes to reach completion of the anesthesia. The 
preliminary measures are an enema the night before operation, repeated 
the next morning if necessary. One-tenth gram per kilo of body weight 
. is a safe dose. Untoward reactions almost always are due to overlarge 
doses. The weighed powder of tribromethylalcohol may be dissolved 
slowly in water at 38° C. It is provided in a concentrated solution 
with amylene hydrate — 1 gi'am in 1 cc. The approximate amount of 
the solution is measured out and distilled water to make 2.5 to 3 per 
cent solution is added at 38° C. The mixture is shaken until clear 
solution results. The ieviperainre must never exceed 40° C. Just before 
administration a drop of 1 in 1000 Congo red solution is added to 5 cc. 
of the dilute solution. The color of the solution should remain bright 
orange red. The solution is injected into the rectum slowly tluough a 
catlieter and funnel. The injection should take tliree to four minutes. 
It is best to give the rectal injection tliirty minutes before the expected 
start of the operation. Ether, cliloroform or local anesthetics are used 
to supplement tribromethylalcohol. Combined with volatile or local 
anesthetics, avertin is a satisfactory anesthetic agent. It should be 
remembered, however, that it is not controllable and cannot safely be 
used as the sole anesthetic agent. It requires an experienced anesthetist 
to control tlie superimposed anesthesia. In certain cases and types 
of patients avertin is of great value. As a routine agent it is hardly 
practicable. 


Use of the Duodenal Tube in the Treatment of Infestation by Tania. 
— jVLvrgulis (Munchen. mcd. Wchnschr., 1929, 76, 1510) strongly 
recommends the administration of taeniacids by means of the duodenal 
tube on tlie basis of an extensive experience of the past two years. 
Although this method of administration is exceedingly satisfactory in 
adults, it is exceptionally so in cliildren. Not onlj’’ does the metliod 
seem to diminish the danger of intoxication on account of the more 
rapid action and elimination of the anthelmintic agents employed, but, 
owing to this fact, larger doses of these drugs may be given with safety 
as absorption is diminished. As a result, the metliod yields a higher 
proportion of effective cures than does oral administration. The usua 
preliminary period of starvation and cleaning out of the gastromtestina 
tract by laxatives precedes the administration by duodenal tube jus 
as it does the oral administration or vermifuges. 
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The Incidence of Sinusitis in Asthmatic Children. — Chobot (^m. J". 
Dis. Child., 1930, 39, 257) states that the incidence of sinus infection 
in asthmatic and also in normal children is much higher than has here- 
tofore been believed. In his series of 100 asthmatic children, 60 were 
boys and 40 were girls. Fourteen had their first attack in the first year 
of life and 19 in the second year. These figures compare closely with 
reports of other observers. Fifteen of these patients had negatiy’e skin 
reactions. The incidence of the age of onset is parallel to_ that in hyper- 
sensitive patients. Fifteen per cent of the sensitive patients had ilieir 
first attack in the first year and 23 per cent in the second year. The 
15 negative cases in this series were studied and a positive family his- 
tory was obtained in 5 clnldren. Forty-one of the entire series both 
sensitive and nonsensitive had sinus infections as demonstrated by 
Roentgen ray examinations. Chobot recommends conservative treat- 
ment but he feels that puncture and irrigation should be performed 
when conservative measures have failed. , 


Citric Acid Milk in Infant Feeding. — Gonce and Templeton ( Am . 
J. Dis. Child., 1930, 39, 265) made a comprehensive study of the feeding 
of citric acid milk to infants. One of there chief claims for its use is 
that it is easy to prepare. They found that the hydrogen-ion concen- 
tration of the gastric contents at the height of digestion in infants who 
were fed on whole citric acid milk averaged 3.72 in the normal infants, 
4.15 in the abnormal infant. The gastric curves at the height of diges- 
tion on tins type of milk were uniformly small. The average individual 
curves being less than 1 mm. in diameter and the largest being less than 
3 mm. in diameter. Infants seemed to like citric acid milk and in itself 
it never caused persistent vomiting. It was found that the infant fed 
on vdiole citric acid milk both in the hospital and at home gained weight 
better than with the normal expectancy. The stools of these infants 
were of a smooth pasty or firm consistency and were somewhat more 
frequent in number than infants fed on simple milk dilutions. Tlie 
citric acid in the amount of 4 gm. to a quart of milk did not show any 
toxic action on the kidneys. The authors feel that since citric acid milk 
appears to equal lactic acid milk in the beneficial results and because of 
its constant acceptibility and ease of preparation that it is specially 
fit for use in rural districts and in all homes in which ice is not avilable. 


The Etiology of Infantile Spasmophilia. — Gerstenbergeu, Hart- 
mann, Russel and Wilder (.7. Am. Med. Assn., 1930, 94, 523) present 
additional data in substantiation of the theory advanced by them in a 
previous report. Ihis theory is that there are three factors essential 
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in the development of infantile spasmophilia and these factors are, 
rickets, exposure of the rachitic infant to the influence of the anti- 
rachitic factor in one form or another sufiicient to produce partial 
healing and interruption of the exposure or inadequacy of the exposure. 
They report the appearance of typical spasmophilia following inter- 
rupted therapy in two rachitic infants who were exposed to sunlight 
and in another rachitic infant who received inadequate therapy in the 
form of human milk possessing some antirachitic power. The two 
infants who were exposed daily at noon to the sun for an hour as it 
passed tlirough glass that was more permeable to ultra\'iolet rays than 
is ordinary window glass. The other infant developed spasmophilia 
after and wliile being fed milk from a wet-nurse whose arms, face and 
neck were exposed daily to tlie summer sun for forty-five minutes. 
This milk had antiracliitic power but not in a marked degree and in 
this rachitic infant furnished an inadequate intake of the antiracliitic 
factor. Another clxild developed mild s;jTnptoms of spasmophilia after 
a single erythema-producing exposure to the quartz light. The authors 
define infantile spasmopliilia as a symptom complex occurring prin- 
cipallj’’ in spring and fall peaks and characterized by a lugher excita- 
bility of the nervous sj^stem. 


Poliomyelitis.— Rilev (J. Am. Med. Assn., 1930, 94, 550) empha- 
sizes the importance of the early diagnosis before paralysis appears. 
He feels that when a patient, especially a child, appears prostrated out 
of proportion to the temperature, with flushed face, anxious e-xpression, 
mild injection of the tliroat, rapid pulse, a coarse tremor or movement, 
the head tilted on the neck, stiffness of the spine and pain on anterior 
flexion, and an increase in the cellular and globulin contents of the spinal 
fluid, the diagnosis of poliomyelitis is definite and convalescent serum 
should be adimnistered. No untoward results from the use of convales- 
cent serum should be feared and even if there is an error of diagnosis no 
harm vuli follow from its administration. Early and repeated spinal 
drainage and the use of convalescent serum are most important in the 
preparalytic stage of the disease. When it is realized that the patho- 
logic changes of this disease are located in the central nervous s^'^stem 
it is obvious that in order to prevent as much as possible the parah’^sis 
and to obtain the greatest functional actin'ty. Prolonged rest in the 
recumbent posture is necessary. As a result of this method of handling 
the number of patients vdth poliomyelitis recovering vdthout appre- 
ciable paralysis during the 1928 epidemic in Maryland and in recent 
epidemics elsewhere is most encouraging. Under proper conditions the 
good recovery was found between 70 and 80 per cent of the cases as 
compared with 20 per cent in cases receiving less intensive treatment. 
He feels that under appropriate treatment 90 per cent of the deformities 
wiiich have followed epidemics may be eliminated and deformities as 
an after result of the disease should entirely disappear. This statement 
is based upon the early treatment of the disease as an absolute necessity. 
Along vuth the use of human serum, early hospitalization and the guid- 
ance of an orthopedic surgeon are additional factors which produce lov 
mortality rate, low average of total paralysis, a striking reduction o 
jiaralysis of severe grade and complete prevention of deformities. 
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Chorea. — Epstein {Arch. Ped., 1930, 47, 119) claims that chorea in 
children is a cerebrospinal and an autononaic fimctional neurosis and 
that it requires some infection, physiologic distress or psychologic 
insult to convert it into a disease process. The signs and symptoms of 
chorea are the result of the primary neurosis and secondary process 
may be pathologic, physiologic or emotional. Where a choreic child 
may show evidence of pathologic, physiologic and psychologic abnor- 
malities, one of these usually predominates and^ suggests the proper 
group diagnosis. Chorea frequently leaves in its wake a damaged 
heart or an impaired neuropsychic system. Both the choreic pi'ocess 
and the secondary disorder contribute to the cardiac or nervous break- 
down and treatment should be prophylactic as well as curative. Every 
effort should be made to keep nervous and emotional children in good 
physical and mental health. Careful guidance in the home and school 
life is necessary in order to avoid an overtax. During the acute stage 
good food, complete rest, hygienic care, salicylates, bromides or hyp- 
notics will be of help in bringing about recovery. Recurrences of chorea 
must be prevented by proper and constant attention to the well-being 
of the child, especially as regards the hours of work, rest and play. 


Measles Prophylaxis with Serum of Adults Who Had Measles in 
Childhood. — VanCleve {Arch. Ped., 1930, 47, 124) believes that 
immune measles goat serum or antistreptococcus measles antitoxin will 
be the best form of serum to use because it will be easily available and 
will be standardized. He feels that convalescent serum is equally as 
good but not generally practical and there is some danger of trans- 
mitting tuberculosis or lues. Serum of adults who had measles in 
childhood is not as efficacious, but where the others are not to be had it 
will answer. It will protect the young and malnourished and modif;^' 
the disease in the older children and lessen the danger of complications 
in children under four years. The undernourished, the rachitic, the 
tuberculous and delicate are much safer with full protection with a 
dosage sufficiently large to assure this. In older children and adults 
it Avould seem better to give a dosage sufficient to modify the disease 
as it had been shown that serum only protects from four to six years 
while the modified cases have a lasting immunity that is indefinite. 
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Syphilitic Disease of the Pulmonary Arteries. — Hake and Ross {The 
Lancet, ]929, ib S0()). q’lic authors report a case of pulmonary arter- 
itis together with a review of 2.3 previously juiblished cases. Of the 
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24 cases, 16 had a definite s^qiliilitic basis, 2 were syphilitic but with 
nonsypliilitic histology, 1 followed typhus and the remaining 5 were 
primary. Age and history of the patient give the sole clue to the pos- 
sible luetic origin in those affected. To quote from the author’s sum- 
mary: It is found that sjTphilis is by far the most important etiologic 
factor in older patients. Primary noninflammatory sclerosis of unknown 
etiology is found in ^munger patients. In the syphilitic cases the lesions 
in the intrapulmonary arteries take the form of an obliterative arteritis, 
u.sually most severe in the smaller branches and arterioles. This con- 
dition leads to a raised blood pressure in the lesser circuit. Dilatation 
and hypertrophy of the main pulmonary artery follows with atheroma 
of the right and left pulmonary arteries and larger branches, whether 
the latter show inflammatory lesions or not. The right side of the 
heart becomes greatly dilated and h;^q)ertrophied. Clinically the cases 
are characterized by d^'spnea, cyanosis and hemoptysis, and in the 
later steges by progressi\'e co^gesti^^c heart failure with a regular pulse. 
Syphilitic arteritis of the pulmonary arteries, while admittedly rare, 
is worthy of notice, since by early diagnosis anti.syphilitic treatment 
might afford some hope of amelioration of the symptoms. 


Arsphenamin Sensitization Tests Including a Eeport of Arsenical 
Dermatitis Due to the Arsenobenzol Eadical of Bismarsen (Bismuth 
Arsphenamin Sulphonat).— Scnocn {Am. J. Syph., 1930, 14, 75). The 
desirability of determining patients’ cutaneous tolerance to the arsphen- 
amins prior to the administration of the drug prompted the author to 
attempt an evaluation of the different methods of testing for cutaneous 
In'persensitiveness to the arsphenamin group. Tlie various methods 
previously employed are discussed, and the functional skin test of 
Jadassohn (eczema test of Bloch) is selected as the most promising at 
the present time. It was found that strongly positive reactions were 
obtained with this method in all patients with known cutaneous hyper- 
sensitiveness to the arsphenamins (four), and negative in a series of 
96 persons who showed no cutaneous intolerance to the drug. A case 
of generalized subacute dermatitis with erosive stomatitis following 
the administration of bismarsen is included. Evidence is given that 
the patient’s hypersensitiveness was acquired, that it was specific for 
the arsenobenzols, and that it was not due to the bismuth content of 
bismarsen. The author believes that this is the first case of extensive 
dermatitis due to the arsenobenzol radical of bismarsen reported in 
the literature. Passive transference tests by the Prausnitz-Kustner 
method and by Perutz's modification of the Konigstein-Urbach method 
gave negative results. A r&ume of the literature on arsphenamin hyper- 
sensitiveness is included, with special reference to cutaneous methods 
of testing and passive transference. The author’s findings are inter- 
preted in the light of the recent literature on the subject. Schoch 
concludes that in certain reported cases the interpretation of positive 
reactions as indicative of successful passive transference were specious. 
He furthermore points out that in all probability active sensitization 
was brought about by the introduction (intradermally) of minute 
amounts of the antigen, instead of the .specific antibodies which woum 
produce passive sensitization. 
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The Kline Slide Precipitation Test for Syphilis.— Mieleu {Am. J. 
Syjih., 1929, 13, 583). The author emphasizes that in the evaluation 
of new tests against older and more standard procedures, clinical find- 
ings should determine the basis of the comparison. The author reports 
on 1813 tests done on 1058 patients and divided between proved cases 
of syphilis and nonsyphilitic cases. The Kline test was compared \yith 
the Kolmer Wassermann and the Kahn precipitation tests. Miller 
found the Kline microscopic slide precipitation test technically simple 
and requiring less time and apparatus than either the Kolmer Wasser- 
mann or the Kalm tests. In addition the reaction is easier to read than 
that of the Kahn test and is at least as eas 3 '^ to read as the Kolmer 
Wassermann reaction. The Kline slide test may be done with anti- 
complementary and slightly hemolj’^zed blood. The number of positive 
reactions given by the Kline slide test was greater than the positives 
produced in the two comparing tests with the exception that in cases 
of cutaneous sj'philis and neurosj^philis the Kolmer Wassermann gave 
the higher percentage of positives. The Kline and Kolmer tests 
appeared equal in the recognition of cardiovascular syphilis. The Kline 
test showed an earlier positive reaction in primary syphilis than either 
the Kolmer Wassermann or the Kahn test, and it showed a tendency 
to slower reversal to negative in cases of primary sy’^philis under treat- 
ment. The Kline slide test, however, gave a liiglaer percentage of 
false positives than either the Kolmer Wassermann or the Kahn tests. 
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Irradiation of Ovarian Cancer. — Perhaps the most carefully’^ checked 
results of irradiation of the female pehuc organs are those obtained at 
Radiumhemmet in Stocldiolm so that when an opinion issues from such 
a source it is of value. In a report emanating from tliis institution. 
Hetman (Sury., Gyncc. and Obst., 1930, 50, 173) recalls that in the 
gynecological literature the five-year cure by' operation alone in rad- 
ically operable cases of cancer of the ovaries is generally' estimated to 
oe about 30 per cent, somewhat higher for unilateral and considerably 
lower for bilateral tumors. Judging from his results a permanent cure 
IS more often obtained from radical operations when combined with 
postoperative irradiation since in a series of 32 cases he has had 65.6 per 
cent of five-year cures. _ In cases in which it has been impossible to 
perform a radical operation because of metastases, but in which it was 
possible to remove the ovarian tumors, remarkable results ha^-e often 
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1)0011 olitainod liy radiologic treatment. In a sorie-s of 30 such cases 
treated at Radiumhcmmet there are quite a number of patients wlio 
for several years have been kept free from symptoms and able to work, 
there being 7 who were under observation for over five years. In com- 
pletely inoperable cases the radiologic treatment is of an exacting nature, 
but can, if correctl\- carried out, bring rvith it a remarkable reduction 
of the tumor and a marked temporary improvement in the general 
health of the patient. In some cases the patient can be kept free from 
discomfort for one or two years. In recent years he has performed a 
re-laparotomy in those cases in which the tumors have shrunk and 
become mobile under radiologic treatment. In 3 out of 5 such cases 
the operation was easily performed. He is of the opinion that no per- 
manent results can be obtained in the treatment of cancer of the ovaries 
without resort to surgical intervention. On the other hand, it is 
undoubtedly true that an intimate coordination of radiologic and 
surgical treatment can improve the results considerably. The removal 
of the ovarian tumors should always be tried, if the risk involved is 
not too great. If the risk is too great, then it is better to trust to 
radiologic treatment. In the surgical treatment he advises not to 
remove the uterus but to retain it so that it may be used as a means 
of ap})l\-ing the radium in after-treatment, thus enabling the radium 
container to be centrally placed in relation to the original site of patho- 
logic change. This should be done without delay after operation. 


Treatment of Gonorrhea with Living Organisms.— On a previous 
occasion we have called attention to the method of treating gonorrhea 
of the female genital organs by means of the subcutaneous injection of 
lixdng gonococci. Loesee {Zcntralbl. f. Gynec., 1930, 54, 163) who is 
the originator of the method is able to report the results he has obtained 
following 1500 such injections, none of which gave any dangerous com- 
plications. Within two to four weeks, during which time 1 to 3 such 
injections are given, a cure was obtained in 60 to 70 per cent of the 
cases of gonorrhea of the cendx, adnexa and joints. An even higher 
rate of cure can be expected if the cer\dcal canal is treated with a 
silver preparation every other day between the injections. He has found 
that the treatment is of value only in the closed type of gonorrhea in 
the chronic stage, so that no results may be looked for in disease of the 
urethra and lower genitals. In order to make the cervical canal a 
closed organ an occlusive cap is worn over the cervix between treat- 
ments. The gonococcal culture which is used for the injection should 
be reasonably fresh as the older the culture, the less potent it becomes; 
even transplanting it does not retain its value as these organisms 
rapidly lose their strength when they are outside of the human body. 
For best results a mixed fresh culture of 3 or 4 straios of gonococci 
should be used. In order to show that he has no fear of such injections. 
Looser states that in the beginning of his work he w'as the first exi^n- 
raental animal as he injected live gonococci under his ovm skin. The 
injection causes a small somewhat painful infiltration at the site of 
the puncture which is followed by an erythema within 
hours but which disappears entirely within three days. The body 
temperature rises a degree or so and the patients may complam of a 
slight headache, but in no case has there been a general blood stream 
infection follonung the injection. 
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Csrtologic Examination of the Antrum. Review of Cases to Deter- 
mine Relationship Between the Cytologic and the Roentgen-ray and 
Pathologic Observations. — Aware of the potential difficulties in local- 
izing the particular site of involvement in suspected cases of sinusitis, 
and having previously called attention to the fact that simple lavage 
of a sinus is untrustworthy as a diagnostic procedure,^ Sewall and 
Hunnicutt {Arch. Otolaryngol., 1929, 10, 1) again offer evidence to show 
that cytologic examination of fluid recovered from the antrum is a valu- 
able adjunct to the diagnostic armamentarium of maxillary sinus disease. 
After outlining the teclmique and discussing at considerable length the 
pathologic histology of sinusitis, comparative roentgenographic, cyto- 
logic and postoperative microscopic findings of eighty-tlu’ee examina- 
tions on 55 persons are tabulated. All of tliese 55 patients had chronic 
nasal discharge; and on each occasion the material recovered from the 
antrum showed one or more types of leukocytes. Of the entire series, 
roentgenograms showed the antrum to be clear in 13 per cent. The test 
water was macroscopically clear in 18 per cent of the cases presenting 
cytologic evidence of sinus infection, and it contained easily overlooked 
slueds of white mucus in 54 per cent. The authors have made the 
interesting observation that the antra showing the least evidence of 
infection (by their method) have been associated with definite disease 
of the opposite maxillary sinus. Employing essentially the same 
methods for collection and study of the aspirated fluid from 25 cases of 
suspected sphenoiditis, Tillotson — “Sphenoiditis. Value of Cytologic 
Studies in Diagnosis.” {Arch. Otolaryngol., 1929, 10, 262) — was able 
to identify mono- or polymorphonuclear leukocytes in the centrifuged 
specimens in all save four instances. From Ins results the author con- 
cludes that if one bears in mind the clinical symptoms and utilizes the 
various physical aids at one’s disposal, including cytologic study of the 
sinus secretion, the diagnosis of sphenoiditis — and its commonly asso- 
ciated condition, posterior etlimoiditis — may be made more easily. 

Traumatic Conditions of the Ear in "Workers in an Atmosphere of 
Compressed Air. — In the condition known as caisson sickness or disease, 
the symptoms referable to the auditory apparatus occupy a prominent 
position. Outstanding among the aural symptoms may be mentioned 
varying degrees of impaired hearing, a feeling of fullness in the ear, 
tinnitus, vertigo and autophony. These clinical manifestations ha-ve 
been ascribed^ by various observers; (1) to the direct action of the 
compressed air-producing hyperemic and licmorrhagic states in the 
middle and internal ears or rupture of the tympanic membranes; or (2) 

Vide Retrospect: Am. Joun. Men. Scr., 1929, 177, 290. 
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to the liberation of nitrogen bubbles in the cochlear and vestibular 
apparatus. After reviewing the literature and citing two illustrative 
cases, Vail {Arch. Ofolariiugol, 1929, 10, 113) reports the results of 
several experiments on rabbits— so conducted as to simulate worWng 
conditions as nearly as possible. Microscopically it was found that in 
every case the lesion was essentially the' same, consisting of a copious 
hemorrhage into the middle ear and its vestibule. Eustachian tubal 
blockage did not seem to alter the histologic picture. The structures of 
the internal ear were not affected to any appreciable degi-ec. The 
author states that trauma can be inflicted on the middle and internal 
cars of workers in an atmosphere of compressed air, not only during 
compression but also during, or after, decompression. In the finst group 
the aural trauma is caused by nonequalization of the pressure within 
and without the middle ear and transmitted to the internal ear, witli 
resulting stasis and hemon'hage; and the sj’^mptoms may be temporary 
or permanent. In the second group the otitic lesions are due to bubbles 
of nitrogen-forming emboli or areas of necrosis in the internal ear; and 
the symptoms usually are permanent. It is suggested that in workers 
in compressed air, the ears and nasal sinuses should be e.xamined care- 
fully, that persons who have suffered traumatic rupture of the drum- 
heads should undergo rccompression only if symptoms of caisson illness 
appear; and that a survey must be made to decide whether the percent- 
age of deafness is uniformly high in individuals working under com- 
pressed air. 


Chondroma of the Larynx. — In view of the fact that only 69 cases 
ha^'^e been collected from the literature, laryngeal chondroma is a 
decidedly uncommon tumor. Nevertheless, it is an important one, as 
shown by the instructive case reported by Clerp {Arch. Otolaryngol., 
1929, 10, 241). In Clerf’s patient there had been a Iiistory of prop'es- 
sive hoarseness of six months’ duration but the only findmgs consisted 
of immobility of the left vocal cord and impairment of motilit}'’ of the 
right cord. Four and one-half years later, however, a previously un- 
recognizable cartilaginous tumor had gi-own to a size sufficient to cause 
a dyspnea that necessitated tracheotomy and subsequent laryngectomy. 
A convincing photomici’ogi'aph is presented. 


Nonsurgical Treatment of Chronic Middle Ear Suppuration, Based 
Upon Twenty-five Years’ Experience. — Following a brief rdsumd of the 
various bacteriologic, pathologic and clinical aspects of his subject. 
Beck {Ann. Otol., Rhinol. and LaryngoL, 1929, 38, 1150) says that “up 
to quite recently, — I have not been very mucli encouraged in the local 
treatment of chronic suppuration” (of the tympanic cavity), “but since 
then, and particularly in the last six months, I feel much encouraged. 
He refers especially to a method involving capillary suction from the 
attic region with subsequent insufflation of boracic acid powder con- 
taining iodin. Calot’s solution also has been u.sed in lieu of the powder, 
but with less success. The introduction of water into the aural canal 
is harmful to chronicallj^ discharging ears. Local and general contribu- 
tory pathologic conditions should be properly managed. 
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sided, involving both the right auricle and ventricle, and the pulmonary 
artery was prominent in many cases. There was also enlargement of 
the superior vena cava. The size and configuration of the heart changed 
completely following treatment, and it assumed a normal size and shape 
after a varying length of time. 

Activated Ergosterol in Radiation Sickness.— For the prevention and 
alle\dation of radiation sickness the administration of calcium lactate 
has proved beneficial. It occurred to Smith {Am. J. Roent. and Rad. 
Therap., 1929, 22, 317) tliat to increase the body calcium the adminis- 
tration of ergosterol might be more efficient, and it was tried in 55 cases. 
Tlie product used was a solution of ergosterol in peanut oil and was 
given in doses of 4 to 8 minims, tvdee or three times daily, beginning 
preferablj’’ twelve to twenty-four hours prior to treatment and discon- 
tinuing twelve to twenty-four hours after irradiation. Seventeen 
patients who had previous!}" been nauseated by irradiation experienced 
no nausea after taking ergosterol; 29 patients not previously irradiated 
had no nausea; 10 patients experienced nausea despite the treatment. 
Marked relief of ail symptoms, except possibly dfiarrhea, is usually 
effected. Used as a prophylactic ergosterol prevents all symptoms to a 
marked degree. Many of the patients experience an unusual sense of 
well-being an increased appetite. The action is probably effected 
tlirough tiie calcium phosphorus metabolism. ' There is some ewdence 
that the final effect may be brought about tlirough prevention or reduc- 
tion of hyperirritability of the \"agus. The metliod is apparently appli- 
cable both to radium and roentgen treatment. 


Physical Therapy in Thoracic Surgery.— Heliotherapy is used rou- 
tinely by Bettman {Arch. Rhys. Therap., X-ray, Radium, 1929, 10, 444) 
during the convalescence of cases of empyema, lung abscess, tuberculosis 
of the lungs, and bronchiectasis. It is never given until the patient has 
become afebrile. It is stopped the moment any inflammatory re- 
crudescence occurs. It is started in small doses and gradually increased. 
It is given for its general tonic effect. In one type of operation, that of 
cautery lobectomy, it is used for the mild local stimulating effect, 
granulation of the wound apparently being improved by daily exposures 
to the quartz lamp. In many unilateral diseases of the lungs and 
pleura there is a marked tendeney to the development of scoliosis. 
Exercises to overcome deformity should be started as soon as the patient’s 
condition permits. This applies also after plastic operations in em- 
pyema and pulmonary tuberculosis. Surgical diathermy is the method 
of choice for local recurrences following amputation of the_ breast for 
cancer, and for tumors of the ribs, chest wall and pleura in which a 
massive sharp resection and subsequent closure are mpossible. For 
incision of pulmon^y tissue the endothermie knife is greatly to be 
preferred over sharp ffissection in that it severs tissue without pressure. 
The consistency of the lung is such that it is extremely difficult to cut 
unless it is held taut either by adhesions or by forceps, and so forth. 
The pressure required, even when a very sharp^ knife is used, is 
often sufficient to tear the lung at the point of adhesion or fixation with 
forceps. 
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Nervous and Mental Phenomena Accompanying Insulin Therapy.— 
Sevringhaus {Arch. Neurol, and Psychiat., 1929, 22, 746) calls atten- 
tion to the widespread effect and varying symptomatology of hyperin- 
sulinism ranging from effects on the vegetative nervous system such as 
vasomotor disturbances (due largely, he believes, to stimulation of the 
adrenal glands), through sensory phenomena and motor disturbances 
such as hemiplegias, paraplegias, tremor and even convulsions, to 
mental phenomena such as restlessness, coma, loss of inhibitions, emo- 
tional disturbances, hallucinations, amnesia, aphasia, peculiar confu- 
sional states, catatonia and negativism. He cites one case of hyper- 
insulinism which was mistaken in a hospital for alcoholism. He finds 
that there is nothing specific about the picture except the circumstances 
under which it is induced, but that in a given patient it tends to run 
more or less true to type, hence he believes that when a patient knows 
how hyperinsulinism affects him he is more or less true to type, hence he 
believes that when a patient knows how hyperinsulinism affects him he 
is more or less protected. “The variability of sequences in persons is 
not more surprising than the variability in response to any other 
stimulus capable of as wide an effect as hypoglycemia can have. The 
only conditions to be compared with it are carbon monoxid poisoning or 
any other type of anoxemia, alcoholic intoxication, thyrotoxicosis, 
cerebral vascular accidents, epilepsy, uremia and dementia, particularly 
of the catatonic type. These are the conditions with which reactions to 
insulin are apt to be confused. In diagnosis of coma without a history, 
the possibility of a coma due to hypoglycemia must be considered. If 
an analysis of the blood cannot be secured at once, it should be remem- 
bered that the therapeutic trial of dextrose given intravenously is never 
dangerous and may be saving. ... A single dose of sugar will 
never cause a diabetic person to develop coma. It should be used with- 
out hesitation when hypoglycemia reactions occur.” 


Hyperpyrexia Produced by Baths.— Mehrtens and Pouppirt {Arch, 
h^urol. and Psychiat., 1929, 22, 700) report on the experimental produc- 
tion of febrile temperatures by the use of continuous baths. The tech- 
nique of producing hyperpyrexia was, briefly, as follows: Patient was 
immersed in bath at 110° F. and the temperature of the bath was 
maintained until the temperature of the patient reached a point within 
1| degrees of the fever desired. Then the temperature of the bath 
water was gradually reduced imtil it corresponded with the temperature 
of the patient. Ordinarily the bath lasted one hour but it was possible 
to maintain the patient’s fever for another hour by wrapping him in 
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blankets and placing a few hot-water bottles in the bed. “Liquids may 
be administered by mouth but they must be hot." The baths were 
administered, as a rule, once a day, occasionally twice a day and at time 
every other day or every third day. Following the baths the patients 
felt fatigued but many were able to walk to their rooms. There was a 
loss of 3 to 5 pounds which was regained by the next morning, (hlost 
of the patients had gained in weight at the end of a series of 14 baths.) 
There was a regular increase in the pulse. The blood pressure usually 
fe]l with an average reduction of 50 nam. systolic and 20 mm, diastolic, 
with the pressure rising to its former level in twenty-four hours. In rare 
instances there was an increased systolic pressure. Basal metabolic 
rate increased from SO to 100 per cent. Hemoglobin and red cell count 
tended to show increases avith an increase in reticulocytes from 2 to 3 
per cent. They noted the follovdng psychologic reactions: In baths 
at temperature bet^veen 98° and 102° tlie patients were calm and cooper- 
tive; between 102° and 103° they frequently showed signs of restlessness 
and anxiety; from 103° to 105° they were quieter and rather apathetic; 
and between 105° and 107° mild confusion frequently occurred lasting in 
unusual cases for an hour after the patient’s return to bed. Following 
a series of baths there was a frequent diminution of the Wassermann 


reaction m the cases mth syphilis and the paretic types of gold curve 
tended to change to the tabetic types. These serologic changes usually 
came on rapidly, frequently vnthin a month of completion of the series 
of baths. They found tliat the permeability quotient of the meninges 
was lowered in all cases when the temperature was greater than 
103° F. and continued for at least tliirty minutes and repeated on at 
least five successive days. With 11 paretics, 2 recovered sufficiently to 
return to work, 4 showed marked clinical improvement, 3 showed slight 
improvement and 2 were unimproved. Psychometric ratings did not 
demonstrate improvement after treatment even in the patients able to 
return to work. The spinal fluid serology was improved in 6 cases. 
With 20 tabetics every patient was improved in some way and tliis wp 
particularly true of the “burnt-out” cases showing no positive chang^ in 
the spinal fluid. Lightning pains, gastric crises and Charcot joints 
yielded to hot baths more readilj’’ than any other therapy they had 
previously used. Nine cases of encephalitis did not show generally 
favorable results. Tremor, spasticity and ocular crises tended to be 
modified. Relapses after treatment was discontinued were common. 
Three cases of combined sclerosis showed transitory improvement. ^ A 
miscellaneous group of patients complaining of pain were markedly un- 
proved by the baths. Amyotrophic lateral sclerosis showed no improve- 
ment. Excited, psychotic patients tended to have a sedative effect 
from the baths which were generally followed by restful sleep. The 
authors conclude that in treating syphilis the malaria therapy is simpler, 
requires less cooperation on the part of the patient and may h^e 
valuable factors in the toxemia produced apart from the fever. On 
the other hand fever produced by baths is under perfect control, can be 
maintained at any degree for any length of time up to two hours, may 
be applied at any time or at any interval, and may be continued clai y 
for at least six weeks, while the patient still gains in weight and main- 
tains his strength. They do not interfere with antisyphilitic theri^y o 
other types and tend to intensify the therapeutic effect of antisypmli c 


medication. 
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The Pathologic Anatomy in Twenty-eight Cases of Addison’s Disease. 
— Cases of Addison’s disease have been reported as the result of a variety 
of lesions of the suprarenal body. Barker {Arch. Path., 1929. 8, 432) 
presents autopsy data from 28 cases of Addison’s disease. Among 
these, bilateral tuberculosis of the suprarenal glands was found in 25 
cases, and advanced bilateral suprarenal atrophy in 3 cases. Acid- 
fast bacilli were demonstrated in 11 of the 25 tuberculous cases. In all 
the cases but one, some suprarenal tissue remained, the maximum 
amount being estimated at 10 per cent of normal. Seventy-three capes 
are also presented in which there were suprarenal lesions but in which 
there was no clinical evidence of Addison’s disease. In these cases the 
estimated amount of suprarenal tissue remaining was never less than 
10 per cent of normal. In only 10 cases was more than 75 per cent of 
the tissue apparently destroyed. 


Experiments to Determine Whether There is a Filtrable Form of the 
Tubercle Bacillus. — The very conflicting evidence regarding the exist- 
ence of a filtrable form of the Bacillus tuberculosis prompted Gloyne, 
Glover and Griffith (J. Path and Pact., 1929, 32, 775) to make a 
careful study of the problem. Filtrates from 26 tuberculous sputa 
prepared in various ways, produced no tuberculous lesions when 
injected into 50 guinea pigs. Nine guinea pigs, inoculated with filtrates 
of uterine, placental, or fetal materials taken from tuberculous women, 
showed no evidence of tuberculosis. Histologic sections confirmed the 
macroscopic findings. Complement fi.xation tests made at the time of 
death with tlie blood sera of the guinea pigs were positive in two in- 
stances and negative in fourteen. Filtrates prepared from tuberculous 
lesions in various organs of men, monkeys, rabbits and cattle, repre- 
senting six human and tliree bo-\dne wuses, were inoculated into 26 
guinea pigs and one rabbit. None of these showed gross or microscopic 
evidence of tuberculosis when subsequently killed. Cultures of the 
filtrates used in inoculation remained sterile. Filtrates of avian viruses 
were tasted on three fowls and one rabbit, all of which remained healthy. 
Tuberculin tests upon the inoculated animals taken just before termina- 
tion of the experiments were uniformly negative. The occasional 
occurrence of doubtful lymph gland enlargement at autopsy was tested 
by the inoculation of S guinea pigs, all of which remained free from 
tuberculosis. _ In the e.xiierience of these authors false positive results 
could be obtained when jointed connections were used in the filtration 
apparatus. 
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Respiratory Immunity in Rabbits. Vm. Rabbits Immunized with 
Pneumonococcus Types H, Ett and IV Resist Intranasal Infection with 
Type I. — The hope of obtaining a curative serum for pneumonia has 
been the chief motive pow'er in the vast amount of wmrk that has been 
done on the antigenic constitution of the pneumococcus. It was such 
an interest that led Neufeld to discover the fact that the serum of an 
animal wdiich had been immunized with a certain strain of pneumococcus 
would confer passive protection against infection with this strain and 
also against certain other strains but not against all strains. 'Bull and 
McKee {Avi. J. Hyg., 1929, 10, 229) claim that the fact that active 
immunity to the pneumococcus is not entirely type specific is of interest 
from a practical point of view, namely, in connection with the pro- 
phylactic vaccination of man. Vaccination against the tlu-ee ^ed 
types oflfers no great difficulty but tlie very heterogeneous nature of 
Group W organisms makes it practically impossible to have all sero- 
logic types represented in a vaccine. If man reacts to pneumococci 
as rabbits do, it seems that vaccination with any t 3 'pe of pneumococcus 
should protect against natural infections with any other type. Rabbits 
immunized witli pneumococcus Types II, III or W are completely 
resistant to intranasal infection with Tj^pe I organisms and also mani- 
fest considerable resistance to inti'avenous infection with tlie same types. 


On the Natural Immunity to Scarlet Fever of the Japanese and 
Chinese Residing in South Manchuria.— Ando, Nishimura and Ozaki 
(J. Immunol., 1929, 17, 473) state tliat according to the Dick skin test 
there is a considerable difference in the susceptibility to scarlet fever 
between the Japanese and the Chinese residing in South Manchuria. 
The difference in scarlet fever morbidity of these twm races may at least 
be partly explained by the difference in their susceptibiIitJ^ No fact 
has been discovered wdiich seems to indicate that there is a greater 
percentage of negative reactors among Japanese children w'ho lived long 
or were born in Manchuria where scarlet fever is more prevalent than m 
Japan proper than among those who lived long in Japan proper and 
have immigrated onl}’’ recently. It seems reasonable to suppose that 
the difference in susceptibility may indicate racial difference of Auti- 
korperbildungsbereitschaft” in the sense of Hirzfeld, but not dependent 
on the difference in “Umwmlteinflusse.” 
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The Determination of the pH of Serum with the Quinhydrone Elec- 
trode.— E. P. Laug and D. Wright Wilson (from the Department of 
Pliysiological Chemistry, University of Pennsylvania). On account of 
the difficulty of determining pH of body fluids by the hydrogen electrode, 
and certain errors encountered with the use of the colorimetric method, 
it seemed desirable to study the quinhydrone electrode in the hope that 
it might prove to be sufficiently simple and trustworthy for the pH 
determination of serum and plasma. A capillary quinhydrone electrode 
chamber was used, requiring 1 cc. serum. All determinations were done 
at 3S° and checked with the hydrogen electrode. Considerable drift 
with the quinhydrone electrode occurred, but satisfactory determina- 
tions could be obtained by extrapolation. Individual extrapolated 
readings checked among themselves vdthin 0.02 to 0.03 pH. In 34 
determinations on the sera of 13 dogs, the quinhydrone eleetrode was 
found to average 0.02 pH more acid than the hydrogen electrode. The 
maximum spread of this acid correction amounted to O.OS pH. The 
maximum deAuation from the average amounted to 0.04 pH. Various. 
e:vpei’imental procedures caused no variation in the quinhydrone 
correction. It may therefore be concluded that the quinhydrone 
electrode maj"^ be used for pH determinations of blood serum with 
sufficient accuracy for most purposes. 


The Effect of Irradiated Ergosterol on the Absorption of Calcium 
from the Gastro-intestinal Tract.— By J. H. Jones, M. Rapoport and 
H. Hodes (from the Department of Physiological Chemistry, Univer- 
sity of Pennsylvania). Recently it has been shown by numerous 
investigators that large doses of irradiated ergosterol produce a marked 
hypercalcemia. The source of this excess calcium has not been deter- 
mined. If it comes from the body tissues it should be possible to 
increase the concentration of this element in the serum even though 
there were no calcium in the food, but if the additional calcium comes 
from the intestinal tract, it should be impossible to produce a hyper- 
calcemia on a calcium-free diet. 

Thirteen dogs were each given approximately 1 mg. of irradiated 
ergosterol per Idlo per day. Seven of the animals were used as controls 
and were fed a diet containing about 0.25 per cent calcium, and the 
other six were fed a diet praetically calcium free. At the end of tAvo 
weeks the concentration of calcium in six of the controls ranged from 
15.43 to 17.75 mg. per 100 cc. of serum, and that of the remaining 
control animal was 12.03 ing. The dogs on the calcium-free diet were 
given the ergosterol for about three weeks instead of two, at the end 
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of which time the concentration of calcium in five of these animals 
ranged from 12,41 to 13.25 mg. per 100 cc. of serum. Analyses during 
the three weeks period showed a very slight increase in concentration 
of ailcium. A rather marked hypercalcemia was produced in one of the 
animals on the calcium-free diet, the concentration being 15.75 mg. 
per 100 cc. of serum at the end of the period. 

Of the five animals which showed little or no li^'percalcemia in three 
week's, one was given “klim’’ and yeast at the time the ergosterol was 
discontinued, and daily thereafter. In six days the concentration of cal- 
cium was 15.92 mg. The other four animals were each given 20 gm. of 
calcium gluconate by stomach tube and in twenty hours the concentra- 
tion of serum calcium ranged from 15.50 to 17.56 mg. per 100 cc. One 
control experiment showed no hypercalcemia at the end of twenty 
hours after the administration of a similar amount of the calcium salt 
to a dog receiving no ergosterol. 

These data would indicate that the excess calcium of ergosterol hyper- 
calcemia comes from the food, the absorption of which is increased 
imder the influence of this drug. However, the possibility of decreased 
elimination has not been ruled out. 


The Specific Cytotoxic Action of Tuberculin on Tissue Culture,-- 
Joseph D. Aronson (from the Henry Phipps Institute, University of 
Pennsjdvania), TJie specific cytotoxic action of tuberculins prepared 
from the various acid-fast bacteria upon the bone marrow and the 
spleen of tuberculous and of nontuberculous guinea pigs was studied 
by means of tissue culture. 

It was found that bone marrow and spleen of tuberculous guinea 
pigs when planted in plasma from tuberculous or nontuberculous 
guinea pigs fail to migrate and to multiply in concentrations of tuber- 
culin prepared from the human or bomne tj'pe of tubercle bacillus, 
which also does not interfere with the migration and multiplication of 
the bone marrow or spleen of tlie nontuberculous animal. When high 
dilutions of tuberculin are added to bone marrow or spleen of tubercu- 
lous guinea pigs migration of cells occurs but the cells are shrunken 
and rounded, whereas the cells of tissue from the nontuberculous animals 
are irregular, larger and vesicular. 

Tuberculins prepared from the avian type of tubercle bacillus, from 
the different acid-fast bacilli found in fish, snakes, frogs and turtle, 
from several different strains of the leprm bacillus and from a number 
of different acid-fast saprophytes, did not interfere with the migration 
and multiplication of the cells from the bone marrow and from the 
spleen of tuberculous or of nontuberculous guinea pigs. 

The specific sensitivity to tubereulin prepared from the human or 
bo^dne tubercle bacillus cannot be transferred to tissue from non- 
tuberculous guinea pigs by the addition of plasma from a tuberculous 
animal. 


The Action of Ultraviolet Rays on Sea-urchin Egg Protoplasm. -- 
L. V. Heilbrunn (from the Department of Zoology, University of 
Pennsylvania). In a recent monograph, I have attempted to show 
that when protoplasm is aroused to acti\dty, one aspect of the response 
is a decided increase in \riscosity. Both my older results and those o 
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other investigators have shown, in every case that h^ been suitably 
studied, that all protoplasmic stimulants cause such a viscosity increase. 
Furthermore this viscosity change is believed to be the result of a reac- 
tion (or series of reactions) which may be demonstrated to occur in 
widely different tvpes of living substance, a reaction in many ways 
similar to that of ^ blood clotting. Tliis reaction, ^yhich I have called 
the surface precipitation reaction, tj'pically requires calcium in its 
strides. 

Some years ago, Lillie and Baskervill found that the sea-urcliin egg 
could be stimulated to divide by exposure to ultraviolet radiation. In 
experiments now reported on, I was able to show, (1) that such exposure 
to ultraviolet radiation produced a marked viscosity increase, and (2) 
that the radiation was only effective in the presence of calcium. Nunaer- 
ous tests with oxalated eggs showed complete absence of stimulation. 
Such eggs were not injured, and upon being returned to sea %yater and 
exposed to ultramolet radiation, they slimved the typical stimulation 
effect. 


Some Results from Synchronization o£ Roentgen Ray Films of the 
Lung.— F. Ma-URice McPhedran (from the Henry Phipps Institute, 
University of Pennsylvania, Philadelphia). A synchronized Roentgen 
ray film of the lungs is an exposure made at a certain phase of the car- 
diac cycle. Synchronized films may be roughly divided into tliose that 
are systolic and those that are diastolic. With exposures of usual 
length, about one-tenth second, systolic films show blurring of the 
cardiac margin and of the trunk markings in the areas beside the heart, 
whereas in diastolic exposures the cardiac margin is sharply defined 
and the trunk markings are relatively clear-cut. Decrease of the length 
of exposure improves the sharpness of definition of both systolic and 
diastolic films, particularly the former, but only in patients with emphy- 
sema does the number and sharpness of the vessels recorded approach 
that of the excised lung. Altliough this appearance is no doubt partly 
referable to decreased density of the parenchjmia relative to the density 
of the vascular arborization, it seems possible, from comparisons with 
differing techniques on young boys with thin chest walls, that change in 
the pulmonary elasticity is also a factor. Tins is also suggested by the 
fact that of diastolic exposures of the same person, those made wdth 
the slower heart rate show' sharper pulmonary detail. 

Synchronization constantly produces films more accurate than other- 
wise obtainable, pairs of films that are truly stereoscopic and series of 
films that are^ truly comparable. Accurate recording of pulmonary 
detail is conspicuously of value (1) because it gives a criterion for the 
comparison, from month to month, of the relative density of early 
lesions based on the pleura (for example, adolescent tuberculosis); (2) 
because upon and between the pulmonary markings, particularly in 
the base, appear the infiltrations of the childhood type of tuberculosis 
and nontuberculous lesions at all ages. In the discovery and super- 
vision of these basal lesions, particularly the slighter ones, accurate 
comparable and truly stereoscopic films are essential. Synclurom'zing 
both exposure^ to occur in diastole affords stereoscopy of the cardiac 
and paracardiac areas and permits recognition of slight infiltrations 



,732 


PROGRESS OP MEDICAL SCIENCE 


that appear as spots upon ot between the vascular markings or, in the 
more chronic stages, cause irregular emphasis and distortion of vascular 
detail. Without control of the time of exposure witli relation to the 
cardiac phase, truly stereoscopic films are a matter of chance. Even a 
small amount of cardiac movement, as revealed by a blurred heart 
border, may render a small infiltration wholly imperceptible. 

Synchronization provides films that may be compared with and 
interpreted in the light of pathologic study of excised lungs that have 
been Roentgen rayed while inflated. It has made it possible define the 
limite of recordability of enlarged nodes within the hilum and, in 
eliminating artefacts due to movement, has clarified many confusing 
appearances. 

In summary, synchronization has proved of material aid in adapting 
the Roentgen rays to the discovery of changes in pulmonary density. 
Except when wholly hidden by opaque structures, such as heart and 
diaphragm, and this is unusual, synchronized stereoscopic films record 
with fair accurac^’^ those pathologic changes of the parenchyma that 
are sufficient to be the cause of symptoms and also latent lesions. 
Furthermore, they assist in defining the pathologic structure and direc- 
tion of change of tuberculous and most nontuberculous infiltrations, 
and they are, therefore, a record of the anatomical stability of a lesion, 
without which arrest and cure are illusory. 


Notice to Contributors.— Manuscripts intended for publication in the AiiEniCAN 
JoxjKNAt- OF THE Medicae SCIENCES, and correspondence, should bo sent to the 
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Articles are accepted for publication in the American Journae of the Medicae 
Sciences exclusively. 

All manuscripts should be tiTiewritten on one side of the paper only, and should bo 
double spaced with liberal margins. The author’s chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations accompanying articles should bo numbered and have captions bearing 
corresponding numbers. For identification they should also have the author’s name 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is important that references should be at the end 
of the article and should be complete, that is, author’s name, title of article, journal, 
year, volume (in Arabic numbers) and page (beginning and ending). 
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AND 

Archibald C. Cohen, A.B., 
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(From the ThiToid Clinic and Metabolism Laboratory of the Massachusetts General 

Hospital.) 


With tlie exception of the case reported Haines' and referred 
to by Plummer,- we loiow of no instance of tjqiical mj’Nedema attri- 
buted to tlie administration of iodin. 

In a previous study of low basal metabolism following tliyrotoxico- 
gig3.4,5 observed that tJie temporary administration of iodin 
sometimes produced a temporary low metabolic rate.^ In none of 
these instances, however, was there sufficient clinical evidence to 
justify a diagnosis of raj^-edema. The data suggested that in some 
cases the low metabolism might be normal for the patients, while 
in otliers it miglit represent an underfunction of the thjToid which 
did not last long enough to become evident upon physical examina- 
tion. About a year and a half ago, one of tlie patients reported in 
tliis study returned to the clinic after a considerable absence com- 

* This study wa.s .'jided in pari l>y a Rrant from the Proctor Fund of the Harv-ard 
Medical School for the Study of Chronic Diseases, 
vou 179. NO. C.—svu’v, 1930 
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plaining that her eyes had not completely returned to their pre- 
goiter size. Otherwise she appeared normal. For her persistent 
exophthalmos she was given iodin. During each of two courses of 
this medication her basal metabolism slowly dropped to a low level, 
and, in association vdth this, she developed typical myxedema. 
This cleared up promptlj’^ and her basal metabolic rate rose to normal 
either when iodin was omitted, or when iodin was continued and 
desiccated thyroid given in addition. 

In two other patients myxedema was associated with the post- 
operative administration of iodin. In one, iodin appeared to be the 
cause of the myxedema. In the other, it accentuated a mild post- 
operative myxedema. In the latter patient before operation, and 
in another patient who has never been operated on, iodin produced a 
syndrome suggestive of myxedema. 

Data. The data on the 4 cases are given in histories and figures.* 

In the following patient there is no doubt that typical myxedema 
was produced at least twice by the postoperative administration of 
iodin : 

Case reports. Case I. — (Fig. 1.) Lab. No. 3543. Miss B. B., a Jewish 
housemaid aged eighteen years, entered this hospital October 8, 1925, having 
typical exophthalmic goiter of moderate severity with marked exophthal- 
mos. Her basal metabolism ranged from +37 to +44. On Lugol’s solution 
it promptlj'^ fell to + 14 and she improved symptomatically. October 22 a 
subtotal thjrroidectomy was performed. November 5, when her metabol- 
ism was — 9, Lugol’s solution was started in a dose of 8 drops daily. During 
its administration her metabolism gradually fell until on January 6, 1926, it 
was —25. At this time her face was round and slightly puffy and she 
appeared a little slowed up. The evidence was not considered adequate, 
however, to make a diagnosis of myxedema. Iodin was then omitted. 
Her metabolism rose to standard normal and for the next ten months, for 
the most part on combined iodin and thyroid medication, maintained the 
course shown in Fig. 1. 

She was not seen subsequently for about a year. On returning to the hos- 
pital December 28, 1927, her basal metabolic rate was +25 and this raised 
the question of residual thyrotoxicosis. On frequent successive tests, 
however, her metabolism, without medication, fell to normal. As far as 
could be determined clinically she had no thyrotoxicosis. She was a very 
active individual and had a moderate residual bilateral exophthalmos 
(more on the right than on the left) and slight lid lag on the right, but there 
was no tremor, excess sweating, weakness or undue nervousness. There 
was a pea-sized nodule of palpable thyroid tissue on the left side of her neck. 

On January 26, 1928, 2 drops of Lugol’s solution daily was started, in 
order to try its effect in reducing the exophthalmos. The first subsequent 
low basal metabolism (—17) was noted April 12. Her voice had become 
somewhat hoarse, and about this time she began to feel a little listless and 
sleepj'^ in the daytime. April 26 (basal metabolic rate still —17) her skin 
was noted to be a little rough and dry. By May’’ 10 her metabolism was — 25 
and the myxedema was ty’pical. She was markedly apathetic, drowsy’^ and 
slowed up, and her muscles tired very easity on exertion. She had gained 
4 kg. in weight since starting iodin, her face had become puffy and her skin 

* All basal-metabolism determinations were made with the Benedict-Roth appa- 
ratus, and Aub-DuBois standards were used in the calculations. 
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harsh and dry. Her speech Y^as slow and thick and her voice hoarse. She 
was extremely sensitive to cold. She continued thus for al^out another 
month and a half, gaining another kilogram in V'eight. 

lodin was omitted June 14. The basal metabolism rose to within normal 
limits by July 12. The pufRness of her face disappeared, she lost 3.2 kg., 
her skin became soft and smooth, her hoarseness practically disappeared, 
she talked much faster and was once more her lively, energetic self. There 
were no sjmiptoms of thyrotoxicosis. Her exophthalmos had been little 
affected by iodin, however. Except for a loss of 2 more kilograms in weight, 
her clinical condition remained the same for alaout three months. 

One drop of LugoFs solution daily was started October 4, 1928. The 
effect on basal metabolism and clinical s 3 maptoms was similar to that result- 
ing from the pre^nous course of LugoFs. It v^as November 1 before her basal 
metabolism had fallen to —15. At this time the sjnnptoms of mj^xedema 
were just developing. By December 6 her rate had dropped to —22, and 
not until then was the mjTcedema t 3 rpical. More care was taken this time 
to make notes about changes in the th^Toid gland remnant. One month 
after the previous course of LugoFs was omitted there was a cherry-sized 
mass of thjToid tissue iff the isthmus and one in the left lobe. After being 
on LugoFs solution for three weeks, each thj'^roid nodule was a little harder 
and firmer but was still about the same size. Tliree weeks later the nodules 
were only pea-sized. A little over two months after starting 1 drop of 
LugoFs the tissue was barely detectable, that is, much smaller in amount 
than just after starting the medication. 

Januarj’’ 15, 1929, after she had been on 1 drop of LugoFs solution dailj’' 
for a little over three months, and had gained 4.7 kg. in v'eight, instead of 
omitting the iodin, 1| grains of Armour’s desiccated th 3 TOid was gh^en daily 
in addition. This had the same effect as omitting LugoFs. The basal 
metabolism rose to normal by Januar 3 ’’ 31 and the signs and symptoms of 
m 3 rxedema disappeared. She lost 3.6 kg., her slun desquamated all over 
her bod 3 ’’ and her hair fell out markedl 3 ^ The change in personality was so 
striking that her mistress remarked on the increased speed and energ 3 ’’ with 
which she did her vmrk. 

April 4 when her metabolism was -f 3, th 3 T:oid was increased to 3 grains 
dail 3 ^ April 25 her rate was 4-10, and she was apparent^'’ well. Thyroid 
was then increased to 4'| grains daily. Ma 3 ’- 16 her metabolism was -1-21 
and her pulse rate had risen from 69 to 87. She was ner\mus and irritable 
and acted as if she were “on edge.” Sweating v'as increased. There 
w^as no tremor. One of the people with whom she lived thought her e 3 'es 
protruded a little more, but we could not be certain of any definite change 
when she was seen in the hospital. Th 3 Troid was reduced to 1-|- grains daffy. 
June 6, 1929, when last seen, her basal metabolism was -1-4 with a pulse 
rate of 66. She vras less neiY’^ous and irritable and perspired less. She 
showed no S 3 miptoms of th 3 wotoxicosis or of m 3 ^xedema. There was no 
palpable thyroid tissue. 

In tlie following patient a mild myxedematous condition which 
de 3 ’^eloped shortly after a subtotal thyroideetomy was accentuated 
bj’' iodin, and the evidence suggests that m 3 rxedema also developed 
during one of the three preoperative administrations of iodin: 

Case II. — (Fig. 2.) Lab. No. 4675. Mrs. E. C., a housewife, aged 
tliirty-five years, with mild exophthalmic goiter, was first seen in this 
clinic April 7, 1927, when her basal metabolic rate was -[-22. She was ner- 
vous, fatigued easily, had palpitation and was losing weight; her skin was 
Y'arm and moist and shov'ed marked dermographia; she had a tremor 
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Fig. 2. — Case II. The development of myxedema during administration of iodin in a patient with exophthalmic goiter before a subtotal 
thyroidectomy (arrow) and the accentuation of myxedema during iodin administration after operation. 
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and slight exophthalmos with lid lag; her thyroid was very slightly enlarged, 
rather firm, and there was a slight bruit over it. Lugol’s solution, 5 drops 
daily, was started April 13, but produced no significant change except for 
some decrease in palpitation and pulse rate. On omission of iodin (May 11) 
the disease became a little worse, however. 

One drop daily of Lugol’s solution was started July 22. By August 6 her 
metabolism had dropped from +26 to zero. She was less nervous and had 
less palpitation. Her thyroid had grown larger since starting iodin and was 
moderate^ firm. She continued about the same and Lugol’s was increased 
to 30 drops daily on October 8, rvhen her metabolism was +6. During 
November her metabolic rate was for the most part at a level of — 15. She 
had gained 3.1 kg. since starting Lugol’s. She developed puffiness under 
her eyes, complained of transient swelling of her liands and feet, and feU 
very tired and drowsj'^ all the time. Her voice was hoarse in spells, her 
hair was falling out markedly and she was unusuall 3 '^ sensitive to cold. 
She felt much calmer however, and her heart pounded less. Lugol’s was 
omitted November 17. December 2 her metabolism was —2 per cent and 
on December 9, +10. Her eyelids were less puffj’', and she had more 
palpitation. January 14, 1928, her metabolism was +21, she had lost 2.4 kg. 
in weight, and the symptoms suggestive of myxedema had been replaced 
by those of mild thyrotoxicosis. Her thyroid was softer than when she 
was taking iodin. 

Iodin was then resumed. By February 3 her metabolic rate had dropped 
to +9 and remained at a normal level, with some clinical improvement, 
until August 7, when it had risen to +15. October 17 it was +19 and the 
s 3 nnptoms of thyrotoxicosis had increased. Her thyroid had become harder 
on iodin but no increase in size was noted. On November 7, 1928, she 
underv'ent a subtotal thyroidectomy. Iodin was omitted November 17. 
December 20, about one month after discharge from the hospital, her 
metabolism was —15. Symptoms of thyrotoxicosis had practically disap- 
peared except for nenmusness, wliich, however, was decreased. There 
was no clinical evidence of myrxedema. 

Lugol’s solution, 1 drop daily, was started December 20. During its 
administration her metabolic rate dropped from —15 to about —30 by'^ 
June 3, 1929, as shown in Fig. 2. April 11 she was feeling well, but by 
May 23 she was complaining of feeling very cold, sleepy’’, exhausted and 
ambitionless all the time. Her skin was a little rough and dry, her face 
was puffy, and her voice became hoarse. Induration about the scar had 
diminished and it was thought that a thin piece of thyroid tissue about H 
inches long could be felt on the left side of the neck. Her condition re- 
mained unchanged until June 3, on which date Lugol’s was omitted. 

From June 12 to July 3 her basal metabolism was —18. She felt little 
better subjectively, but her skin began to peel, her face was less puffy and 
her voice less hoarse. Her hair had been falling out since operation. 
From July 3 to July 22 Armour’s thyeroid was administered in a dose of U 
grains daily. This did not affect her metabolism significantly, but by’’ July 
9 she had begun to have more energy, a better appetite, to sleep better, be 
less discouraged and to have still less puffiness of the face. She still felt 
cold most of the time, however, and her hair continued to fall out. July 22 
the dose of thyroid was increased to 3 grains daily. By August 20 her basal 
metabolism was —5. She was much more lively, less sleepy, tired much 
less easily, and the puffiness had completely disappeared from her face. 
iSlie was still a little nervous and had some backache, however. By August 
30, her metabolism was +2. There was little subjective or objective 
change. There was no palpable thyroid tissue. The mywedema had 
completely’ disappeared. 
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It appears reasonably certain tliat the following patient had 
mild myxedema during the postoperative administration ot lodm, 
but the evidence is less definite tlian in the two preceding cases. 
The cause of the slight depression of the iDasal metabolism whim 
occurred subsequent to the omission of iodin can be explained only 
by the future clinical history of the patient. It is possible that it 
was due to an underfunction of the thyroid which was so mild that 
it could not be detected clinically: 



Fig, 3. — Case III. Temporary mild myxedema coincident with temporary 
administration of iodin, following subtotal thyroidectomy (arrow) for exophthalmic 
goiter. 


^ Case III, — (Fig. 3.) Lab. No. 6001. Miss E. M., a schoolgirl, aged 
sixteen years, had moderately severe exophthalmic goiter. Her basal 
metabolic rate responded to iodin medication pre-operatively with a fall 
from +50 to +17. There was coincident improvement in clinical symp- 
toms. A subtotal thyroidectomy was performed August 21, 1928. She was 
discharged from the hospital much improved on September 1, at which time 
iodin was omitted. 

One drop of Lugol’s solution daily was started October 17, 1928. At this 
time she had no thyrotoxicosis and was apparently normal symptomatic- 
ally, with a basal metabolism of +2. Her exophthalmos had disappeared 
her skin was normal and her face, though full, was not puffy. By December 
8 her metabolism had gradually fallen to — 24. She did not have her normal 
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amount of energy and ambition and she minded the cold a great deal. She 
had gained 3.7 kg. in weight and had developed some pufliness under her 
e}"es. Her skin was a little dry and her hair was falling out. Her voice 
was husky, but this may have been a result of a paralysis of the right vocal 
cord which was noted just after operation. _ _ , 

Her clinical condition continued about the same until Lugol’s was omitted 
February 2, 1929. By February 15 her metabolism had risen to —7. For 
about a week she had noted a marked change in herself. She had much 
more energy, vivacity and ambition. Her appetite was better. She 
wanted to be active all the time, whereas, while on Lugol’s, she was con- 
tented to sit around the house and read. She was still shghtly hoarse, had 
slight pufiiness under her eyes and minded the cold. Her hair was falling 
out markedly. By March 7 her rate was +2. Her eyelids were less puffy, 
her voice, though slightl}’^ hoarse, was much less so than it had been when 
she was on Lugol’s. She looked much thinner, although she had lost only 
3 kg. since omitting iodin. She continued to feel more lively and energetic 
and minded the cold less. March 21 her rate was —10. New hair was 
growing in rapidly. Her skin was soft and smooth. April 11 and May 4 
her basal metabolism was —9 and —7 respectively. She felt very well. 
She was never tired and was “on the go” all the time. Her hair had almost 
stopped faUing out, her skin was normal and she did not mind the cold. 
She had lost 4.2 kg, since omitting iodin. There were no signs or symptoms 
of either thyrotoxicosis or of myxedema. 

For some unknown reason, without any other apparent change, the 
basal metabolism dropped to about —15 and remained there from June 1 
to July 13. There were no detectable signs or symptoms of myxedema, and 
the patient felt as well as when the metabolism was normal. Armour’s 
thjToid was started July 13 in a dose of 1|- grains daily. Bj’' August 3 the 
metabohsm and clinical condition had not changed, except that she lost 
1.6 kg. in weight. 

The following patient, w^ho w'as treated only by iodin, was proba- 
bly mildly mj’xedematous at the time of her second low basal 
metabolism: 

Case FV. — (Fig. 4.) Lab. No. 5004. Mrs. M. P. W., a housewife, 
aged twenty years, when first seen August 2, 1927, had mild exophthalmic 
goiter- with a basal metabohc rate of -^24. She was nervous and irritable 
and was losing weight. Her eyes were stary and she had a slight tremor. 
The lobes of her thyroid were firm and moderately enlarged, more on the 
right than on the left, and the isthmus was markedly enlarged. There was 
a well-marked systolic bruit over both superior thyroid arteries, more 
marked on the right. She had been given iodin by a local doctor, but had 
had none for at least one month before coming to the hospital. Lugol’s 
solution, i drop daily, was started August 4, October 14 her metabolism 
was + 10 and she had gained 2 kg., but there was no subj ective change. Her 
goiter, after an initial enlargement on iodin, had become smaller and softer. 
LugoFs was omitted. Off iodin her metabolism ranged from -1-30 to +47. 
She lost about 2 kg. in weight, her skin became more moist and flushed, she 
was more nervous and restless and she developed some palpitation and 
dyspnea. 

November 5, when her rate was +35, Lugol's solution was resumed, first 
in a dose of | drop daily and then 1 drop daily. By January 21, 1928, her 
metabolism had fallen to —14 and remained at approximately this level 
until February 25. She gained 6.7 kg. in weight, Avas much less irritable and 
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nervous and felt unusually energetic. She did not mind the cold. Her 
lower eyelids were slightly puffy, but there was no other clinical evidence 
suggesting thjToid underfunction. Her thyroid was just slightly enlarged 
and there was no bruit or thrill over it. 
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■\Vliile on the same dose of Lugol’s solution, which solution however, was 
becoming much paler,* her metabolism started to rise. July 13 it was 
+32. Her thyroid had grown definitely larger and firmer and there was a 
bruit all over it, most marked at each superior pole. She had lost 4.5 kg, 
in weight, had a slight tremor, and her eyes were rnore prominent. 

The old Lugol’s was destroyed andfresh solution in a dose of 1 droji daily 
was administered. By July 27 her metabolism was + 12. Her thyroid was 
smaller and softer, although the bruit was still marked. She had no tremor 
and seemed less nervous. By September 27 her metabolism had fallen to 
—21. She had gained about 2 kg. in weight and felt well. Whereas she 
had been very intolerant of heat during the early summer, she was now 
sensitive to cold. There was no other clinical evidence of myxedema. 
Her thyroid was about the same size. Her metabolism remained low until 
the end of October. By that time she had gained 2.4 kg. more in weight, and 
her skin had become a little dry on her hands. She had developed moderate 
puffiness of her eyelids, and seemed to be somewhat listless. Although 
naturally a woman who could do a great deal of work without undue fatigue, 
she then could not beat a cake without stopping for a rest and could sew 
only a short time before having to stop to rest her arm and finger muscles. 
Her thjwoid was moderately &m and much smaller than when her iodin 
was weak. _ There was a bruit aU over it. ^ 

While stiff on the same dose of Lugol’s solution, which was essentially 
unchanged in strength, her metabolism began to rise. November 15 it 
was —5. Her weight had decreased a little over 2 kg. The numbness of 
her hands and the ease of fatigue of her arm muscles had completely disap- 
peared. She looked and felt much more lively and there was practically no 
puffiness of her eyelids. Her metabolic rate continued to rise imtil, by 
December 18, 1928, it was +23, and associated with this rise there was a 
return of symptoms of mild thyrotoxicosis. Her weight was 4.2 kg. less than 
in October. Her eyes were more prominent than wh^en her metabolism was 
low, she was a little nervous and irritable and got a httle short of breath on 
exertion. Her thsmoid became somewhat smaller and softer, and there was 
still a slight bruit over it. 

She became pregnant the first part of January, 1929. In the next two 
months her metabolic rate rose further to +39, and her thyroid became a 
little larger. The dose of Lugol’s was increased to 2 drops daily on February 
21, and to 3 drops daffy on March 7. Some time in April, as the morning 
nausea of her early pregnancy began to subside, her metabolism began to faff 
gradually. By May 2 it was +15 and by June 6 it was —4. At the same 
time her thyroid became smaller, until it was just slightly enlarged, her 
symptoms of thyrotoxicosis disappeared and she felt unusually well. Her 
basal metabolism remained within normal limits and her clinical condition 
remained unchanged up until the time she was last seen— August 26, 1929. 

Discussion. The data from this and a previous study® referred to 
above show that after a subtotal thyroidectomy for exophthalmic 
goiter, temporary iodin medication may produce a syndrome ranging 
from temporary typical myxedema to temporary low metabolism 
without accompanying signs and symptoms of myxedema. This 
makes it all the more probable that in many of the latter cases a 
thj'Toid underfunction which had not had time to become detect- 

* At this time the patient^s Lugol's solution was being kept in a cork-stoppered 
bottle. Under these circumstances a reaction takes place between the cork and the 
solution, as a result of which the cork is slowly destroyed and the solution becomes 
much paler. This does not occur if the solution is kept in a glass-stoppered bottle. 
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able clinically was responsible for the low metabolism. Such a 
theory has particular bearing on Case I (Fig. 1). As stated above, 
this patient was listed m the study of temporary low metabolism 
without myxedema (as Case V) on the basis of the data to that date. 
She had developed a basal metabolism of —25 on iodin shortly 
after operation, but there was not sufficient clinical evidence to 
justify a diagnosis of myxedema. On omission of iodin the metab- 
olism rose to standard normal. In the light of the subsequent 
repeated development of typical myxedema on iodin, with the 
same depression of the metabolism as just after operation, there is 
little doubt that the first low rate was also due to a hypothyroidism 
which did not last long enough to manifest itself upon physical 
examination. 

The fact that iodin may sometimes produce myxedema in patients 
who have been operated on for exophthalmic goiter, and that there 
is suggestive evidence that it may sometimes produce it in patients 
with untreated mild exophthalmic goiter, raises the question of the 
nature of the action of iodin in that disease. 

Until recently it was Plummer’s^-® contention that in exophthalmic 
goiter the thyroid gland elaborates two products: (1) An abnormal 
product, presumably deficiently iodinized thyroxin, which accounts 
for the peeuliar nervous manifestations of the disease which distin- 
guish it from toxic adenoma, and which causes the portion of the 
increase in basal metabolism that can be controlled by iodin. (2) 
The normal hormone, which is produced in excess and which causes 
the portion of the increase in basal metabolism which cannot be 
controlled by iodin. He has recently modified his theory^ to the 
effeet that all of the increase in basal metabolism may be due to 
excess secretion of the normal hormone, and that iodin may affect 
the secretion of both the normal and abnormal products.* 

Haines^ claims that the case he has reported supports Plummer’s 
hypothesis. In this patient, a woman, aged twenty-eight years, 
myxedema with a basal metabolism of about — 28 could be produced 
at will by the administration of iodin, following a subtotal thyroid- 
ectomy for exophthalmic goiter. The diagnosis of myxedema was 
based on intolerance to cold, edema of both eyelids, coldness and 
dryness of the skin and a “facies typically that of myxedema.” 
When iodin was omitted the basal metabolism would rise to about 
— 14, the signs and symptoms of myxedema would disappear, and 
the patient would complain of nervousness and have a “stare 
characteristic of exophthalmic goiter.” Because of these two find- 
ings (that is, nervousness and a stare) the patient was said to be 
suffering from exophthalmic goiter. A residual exophthalmos was 
apparently a constant feature and was little affected by the level 
of the basal metabolism. The author states “If, in this case, the 

* A schematic representation of the effect of iodin on the thyrotoxicosis of ex- 
ophthalmic goiter may be found in a paper by Means, Thompson and Thompson. » 
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phenomena of myxedema could be produced at will by the adminis- 
tration of iodin and by stopping it, these phenomena could be made 
.to disappear and evidence of exophthalmic goiter substituted, we 
Avould then have proof of the coincident existence in this patient of 
both mjc^edema and exophthalmic goiter. Furthermore, almost 
incontrovertible evidence would be established in support of 
Plummer’s hypothesis.” 

It is not clear to us how two conditions can coexist in the same 
patient if one disappears when the other is present. This difficulty 
is apparently partially overcome by later developments. ^^Tiile 
iodin was continued, sufficient desiccated thyroid was given to 
maintain a basal metabolism of about —6. The patient then felt 
better than at any previous period of observation. Iodin was 
stopped and desiccated thyroid continued in the same dose. The 
basal metabolic rate rose in fourteen days to +6, the patient 
“became nervous and warmer, the eyes stared and puffiness of the 
lids of the tj^De seen in exophthalmic goiter appeared ’ Inasmuch as 
relief from symptoms is supposed to have come only from the 
simultaneous administration of iodin and desiccated thyroid, the 
author concludes that “there was, then, absolute deficiency of 
thyroid secretion, and what secretion was present was partially of 
the character of that produced in exophthalmic goiter.” 

The evidence of myxedema in this patient appears much more 
definite than the evidence of exophthalmic goiter. In a patient 
who already has exophthalmos, a stare might well appear to be 
present in the alert expression that accompanies a normal level of 
metabolism, in contrast to the dull listless expression of the mj'^xede- 
matous condition. Slight nervousness may be due to many things. 

All of the patients we have reported appeared to be in a healthy 
state and to present no evidence of exophthalmic goiter when they 
were not receiving iodin and their basal metabolic rates were at a 
normal level. In Case I the clinical picture produced by maintain- 
ing the basal metabolism at a normal level by the combmed admin- 
istration of iodin and 1| grains of desiccated thyroid (Armour’s) 
was indistinguishable from that which was produced by causing the 
metabolism to rise to normal by omitting iodin. Moreover, when 
the metabolism was raised a little above the normal level by admin- 
istering 3 to 4| grains of thyroid daily while iodin was continued, the 
clinical condition of the patient resembled that of Haines’ patifent 
when the basal metabolism was raised to +6 by administering thy- 
roid and omitting iodin. Symptoms of thyroid intoxication from 
overdosage are not infrequently seen in patients with myxedema, 
even though the metabolic rate is within standard normal limits.® 

Thus, so far as we were able to determine clinically, the adminis- 
tration of iodin to our patients caused a diminution in the secretion 
of what appeared to be the normal thyroid hormone. Inasmuch as 
iodin may produce this phenomenon, there seems to be no necessity 
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at present for postulating an abnormal thyroxin to explain the high 
basal metabolism in exophthalmic goiter. 

The actual mechanism by which the reduction in basal metabolism 
is accomplished is, of course, unlmown. Marine’s*’ theory that 
storage of colloid by vhtue of the pressure it exerts inhibits cell 
function and interferes with secretion of the hormone, is a plausible 
explanation. It does not appear to explain some things however— 
for example, in a patient with exophthalmic goiter in whom a 
restmg level of basal metabolism has been obtained, as little as 
1.5 to 6 mg. of iodin will sometimes cause a drop in basal metabolism 
within' twenty-four hours.’° In such a short time, even though an 
increase in colloid may occur, as has been shown by Marine and 
Rogoff,^^ it seems imlikely that sufficient would be stored on such 
small doses of iodin to cause '^pressure retention.” There is the 
possibility, however, that a sudden slight increase in colloid may be 
adequate to initiate the change. Although the gland in both Case 
IV and Case I initially became a little firmer after iodin was admin- 
istered, at the time of the low metabolisms it was smaller, and at 
least in Case IV softer, than before iodin was given. In Case W the 
first relapse on iodin was associated with some increase in size and 
hardness.* 

Vffiile in some of the cases the low basal metabolism can be main- 
tained for long periods (about three months in Cases I and II and 
about two months in Case III) and perhaps indefinitely on iodin, in 
others it cannot (Case IV). These variations in the length of time 
the depression of the metabolic rate can be mamtained by iodin 
appear to be similar to variations that occur at higher levels of 
metabolism. The first relapse on iodin in Case IV could be attri- 
buted to weakening of the iodin solution, but tlie second such 
relapse did not have this complicating factor. The condition 
apparently changed spontaneously from one of mild myxedema to 
one of mild thyrotoxicosis while iodin was being administered in the 
same dose. Marine’s theory could account for this by assuming 
that after a time the gland became accustomed to working under 
increased tension and the effect of iodin wore off. In addition to 
the objections to this hypothesis enumerated above, it may be said 
that while it might be adequate to explain the relapse in Case IV, 
it seems inadequate to explain the remission which followed the 
relapse during the continuous administration of the same amount 
of iodin. 

It is of interest to inquire whether the action of iodin in causing an 
underfunction of the thyroid is limited to patients who have or have 
had definite exophthalmic goiter. At the Mayo Clinic^ in ^'several 
cases • . . presenting the syndrome of exophthalmic goiter 

and with basal metabolic rates from 0 to ± 10” it has been observed 

* In Case 11 the gland was definitely firmer throughout the period of iodin admin- 
istration, while in Case III no thyroid tissue was palpable at any time after operation. 
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that the metabolism dropped 5 to 15 points after administration of 
iodin. No mention is made of myxedema. Strouse and Binswanger’’'^ 
could not significantly lower the basal metabolism of several patients 
with a “symptom complex resembling hyperthyroidism without 
increased metabolism” by forced iodin feeding, hlartin^® observed 
a drop in basal metabolism from a normal to a subnormal level in 
6 patients with simple goiter “showing symptoms of iodin deficiency.” 
Koehler,^^ referring to a group of patients with “moderate to mild 
hypothyroidism . . . whose untreated basal metabolic rate 

fails approximately between 15 to 25 per cent below normal,” 
stated that during administration of iodides many were made 
worse “both from a standpoint of lowered basal metabolic rate 
and symptomatology.” Segall,i® Martin,^® Snell, Ford and Rown- 
tree,^® Cattell,^’ Strouse and Binswanger^^ Thompson and 

Thompson^® did not observe any change in basal metabolism during 
the administration of iodin to groups of 1 to 28 normal subjects; and 
Liebesney^® got either no change or a rise. ICirnde^® found that 
“iodin injected intravenously in the form of potassium iodid does 
not reduce the basal metabolism of normal dogs.” Cordonnier®* 
did. not observe any change in metabolism on administering potas- 
sium iodid to normal guinea pigs. Marine, Deutch and Cipra^* 
have reported a temporary drop in heat production in 5 of 18 normal 
rabbits which were fed iodin; and Webster and Chesney*® in all of 
6 normal rabbits in which thej’’ tried its effect. Hildebrandt-^ 
noted that potassium iodide had a depressing effect on metabolism 
when fed to normal and to thyroidectomized rats. 

Thus, a reduction in basal metabolism to a subnormal level has 
occasionally been produced by administering iodin to patients who 
have never suffered from exophthalmic goiter and to normal animals. 
Myxedema, however, has never been produced in them so far as Ave 
are aware. IVhether or not iodin will cause a lowering of the meta- 
bolism more commonly in patients who have a normal metabolism 
following a subtotal thyroidectomy for exophthalmic goiter than in 
normal subjects can be determined only by administering it for a suffi- 
cient length of time to large series of both types of individuals. It 
might be expected that an abnormal gland would show this response 
more commonly than a normal one. WhetJier the remnant of tliyroid 
gland becomes normal when the basal metabolism returns to normal 
after a subtotal thyroidectomy for exophthalmic goiter, or whether 
the disease persists in it, is a matter of conjecture. Another possi- 
bility is that the small amount of gland tissue now left at operation 
in many clinics (2 to 4 gm., on each side) may render the patient 
more susceptible to myxedema than the larger amoimt of tissue in 
normal glands. In Case II iodin was given three times preopera- 
tively and produced a subnormal metabolism (—15) only once. 
Postoperatively, when there was no palpable thyroid tissue, the 
depression was more marked and the clinical evidence in favor of 
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myxedema much more definite. In Case I there was only a small 
amount of palpable tissue after operation, and in Case III there was 
none. In Case IV, no surgery was done, and the patient had a 
fairly large goiter. In this instance the clinical evidence of thyroid 
underfunction was least satisfactory. Smith, Clute and Strieder^® 
think postoperative myxedema has been more common at the 
Lahey Clinic since they have been doing more extensive thyroid- 
ectomies and using iodin postoperatively. A similar opinion is 
expressed by Graham.^® The amount of thyroid tissue present 
thus may be a factor in determining whether or not myxedema will 
develop when iodin is given. While we have not made a systematic 
study of the subject, it is of interest that of 54 patients with a 
normal basal metabolism following a subtotal thyroidectomy, to 
whom we have given iodin, in 18 a reduction to a subnormal level 
occurred, but in only 3 deWte or even mild myxedema. 

The rate with which iodin produced definite myxedema in our 
cases was very slow (three to four months in Case I and in Case II 
after operation), yet was about the same as the rate at which a 
comparable degree of hypothyroidism recurs following a single 
intravenous injection of 10 mg. of thyroxin into a patient with 
typical spontaneous myxedema.^'^ Moreover, the rate with which 
iodin reduces the high basal metabolism of exophthalmic goiter 
from a level of -}-40 to normal (approximately seven to ten days) 
is about the same as the rate with which the basal metabolism drops 
from a similar high level to normal when thyroid is omitted in an 
initially nontoxic patient who has received an overdosage. (See 
Figs. 6 and 3 in articles by Segall and Means^® and Starr, Segall and 
Means^® respectively, part of the data being on the patient of Aub 
and Stern.®®) These- similarities in themselves suggest that it is a 
normal and not an abnormal hormone, the secretion of which is 
reduced by iodin. 

While the speed with which iodin causes a normal basal metabolic 
rate of a postoperative case of exophthalmic goiter to drop to a low 
level in association with the development of myxedema is usually 
much less than that with which it causes a reduction in the high 
metabolism of a typical untreated case of the disease, there is no 
good reason to suppose that the mechanism in the two is different. 
There would appear to be merely an upward shift in the scale of 
metabolism throughout. This is upheld by the data on Case IV 
and Case II. In Case IV at one time the basal metabolism fell 
from -|-32 to —20 (52 points) on iodin; and in Case II before opera- 
tion it fell from -f-26 to — 15 (41 points). That portion of the drop 
which was from the normal to the subnormal level was evidently 
just a continuation of, and of the same nature as that portion of 
the drop which was from the high to the normal level. 

The contrast in the frequency and generally in the speed with 
which iodin depresses the basal metabolism in exophthalmic goiter 
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when starting at a high level as compared with the relative rarity 
and slowness with which it depresses it when starting at a normal 
level after operation, is probably just an example of the general nde 
that in most biologic reactions it is more difficult to initiate a change 
from a normal to an abnormal state than a change from an abnormal 
to a normal one. An analogy lies in the action of thyroxin. In a 
patient with mjocedema, the magnitude and duration of the effect of 
10 mg. is much less if it is injected when the metabolism is main- 
tained at a normal level by desiccated thjuoid than if it is injected 
when the metabolism is low.^’^ 

From the standpoint of routine clinical treatment, any patient 
with exophthalmic goiter who develops myxedema during the post- 
operative administration of iodin need not be treated with desic- 
cated thjuoid unless the myxedema persists when iodin medication 
is stopped. 

Summary. The data presented in this and in a previous paper/ 
on the role of iodin in the production of low basal metabolism fol- 
lowing exophthalmic goiter, may be summarized here. 

During the administration of iodin to a patient whose basal meta- 
bolism is standard normal following a subtotal thyroidectomy for 
exophthalmic goiter, any one of the following effects may be noted: 

1. No response— the most common result. 

2. Depression of the basal metabolism to a subnormal level with- 
out any accompanying clinical evidence of underfunction of the 
thyroid gland. 

3. Depression of the basal metabolism to a subnormal level, in 
association with the development of myxedema, as exemplified by 
cases described in this article. 

The latter types of response are occasionally seen in mild 
untreated cases of exophthalmic goiter. 

The third type of response is rare, and in tliis Clinic has been 
noted in only 3 cases following operation and in only 2 preceding 
operation. 

In the patients reported in tliis paper, 1.5 to 4.5 months elapsed 
from the time iodin was started imtil the basal metabolism dropped 
from a standard normal level to its lowest point and myxedema 
developed. 

The. myxedema could be made to disappear either by omitting 
iodin or by continuing iodin and giving thyroid in addition. Both 
procediues produced the same clinical picture. 

The development of myxedema during iodin administration is 
not confined to the immediate postoperative period, but may occur 
years after operation. 

The patients who developed myxedema following operation 
appeared to be in a healthy state when their basal metabolism was 
normal and they were not receiving iodin. 
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Conclusions. So far as can be determined clinically, the myx- 
edema which occasionally develops dming tlie administration of 
iodin to patients who have a normal basal metabolic rate following 
a subtotal thyroidectomy for exophthalmic goiter, is due to an 
inhibition of the secretion of the normal thyroid hormone. 

This suggests that iodin may cause a reduction in the high basal 
metabolism of exophthalmic goiter in the same manner. 
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Progressive lipodystrophy as a clinical entity is not new to 
medical literature, as about 84 cases have been reported since 1906. 
The clinical variations in the particular case which we have observed 
offer an opportimity for some interesting speculation, particularly 
as to the time and mode of onset and the possible relationship of 
etiology to certaiu endocrine changes. 

Barraquer,®’®^ of Barcelona, in 1906, published the first recognized 
account of a case of lipodystrophy, although a case had probably 
been previously observed by Morgagni®® and another by Osier 
(1895). The description of a typical case as observed by the earlier 
writers reveals the fact that the disease is principally one of signs 
rather than symptoms. It begins usually in the first and second 
decade and is characterized by a striking loss of subcutaneous fat 
over the upper part of the body down to about the level of the 
umbilicus, while the fat below that level is either normally retained 
or markedly increased. In 1907 Campbell® showed before the 
Clinical Society of London a true case in a woman, aged twenty- 
two years, and in 1909 Pic and Gardere® reported a case which was 
typical in all respects except for exaggerated tendon reflexes. The 
term "progressive lipodystrophy” was used first by Simons® in 1911. 
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Five rather complete reviews have appeared in the literature, the 
most extensive being that of Reuben, Zamkin and Fox,^'* which was 
published m 1924 and contained a resume of 60 cases. Ziegler^^ 
recently published the largest series of cases observed by a single 
individual, and in so doing he made some interesting observations on 
the sugar metabolism and mental state in this disease. Christiansen® 
claims to have observed in the course of ten years 15 cases, but to 
our loiowledge has reported but 4 of these. 

Practically nothing is known of the etiology of this disease, 
although many theories have been advanced by various writers. 
The disease is not confined to any particular race, although several 
writers have suggested its predominance in Hebrews. A review of 
the literature does not confirm the opinion. No one lays any stress 
on heredity as having any significance in the etiology. However, 
our patient's family history would strongly suggest the possibility 
of an hereditary disturbance of fat metabolism. Her mother weighed 
over 200 pounds, and a brother, a sister, a half sister and a half 
brother are all extremely obese and have been so since childhood. 
Two of her sons and a daughter are overweight. The daughter, 
who was unusually fat as a child, has recently been married and is 
gradually becoming still more obese. Zalla,^° Maranon and Soler^® 
suggest that ^‘lipodystrophy is nothing more than an extremely 
accentuated form of distribution of adipose tissue and, therefore, 
not uncommon. In consequence, there is a whole series of grada- 
tions of intermediate forms between the accentuated cases and the 
normal state.” Excessive fat of the buttocks, “steatopygia,” is 
seen as a normal development in the female of certain African races. 
Geselh^ has recently reported 2 cases of hemihypertrophy in children 
and “interprets the condition to be an atypical or a paradoxical ' 
form of twinning.” Considering a disturbance in fat metabolism 
as the possible etiology of the disease, Mirallie and Fortineau^® tried 
high-caloric diets with no gain of fat in the atrophic areas. Sprunt®® 
was more successful with the same type of diet, but, in addition, he 
used pituitary gland and sodium cacodylate. 

Boissonnas^ expressed the unique theory that the atrophy above 
tlie waist line was pathologic while the hypertrophy below repre- 
sented an attempt at compensation present in the whole body but 
effective only in that area. There is certainly some alteration in 
fat metabolism in cases of “intestinal lipodystrophy” as reported 
by Whipple,®’' Blumgart and Tucker.®^ 

Whipple®’’ applied the term to an unusual case he reported in 
1907, which was characterized by a progressive loss of weight and 
strength, indefinite abdominal and arthritic pains, and associated 
with frequent stools containing large quantities of neutral fats and 
fatty acids. Only 1 of the 5 cases reported has come to necropsy. 
The pathologic findings were enlarged intestinal villi, lymph spaces 
filled with large masses of neutral fats and fatty acids, and an 
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infiltration of tlie interglandular tissue by large mononuclear and 
polynuclear giant cells. 

Infection or the toxic effect of an infection producing organic 
changes in the brain has been proposed as a theory to explain the 
remote changes found in the distribution of fat elsewhere in the 
body. As will be mentioned later, the neuropathology concerning 
this particular disease is still far from being definitely established. 
It might be mentioned that Wartenberg^^ has suggested the possi- 
bility of an “encephalitic” infection or toxin involving an area in 
the region of the brain stem, mesencephalon or third ventricle. 

The endocrines offer a field for interesting speculation in this 
disease, as with many other metabolic disturbances. In 3 of Ziegler’s 
cases, the metabolic rate was high, and in 1 of these cases there were 
recurring attacks of exophthalmic goiter. A series of 7 cases 
showing disturbances of the thyroid was reported by hlaranon and 
Soler.^'’ Many writers, including Klein,^2,28 Christiansen® and 
Marburg,^^ have believed the syndrome to be a combination of 
endocrine and neurotrophic disturbances. One of Klein’s patients 
responded to treatment by pituitary extract. Sprunt®° reported 
similar results, but, in addition, gave a high-caloric diet. A ques- 
tion of involvement of the pineal gland was raised by Kelin,'^--® who 
suggested that excessive localized atrophy of the gland at its involu- 
tion (at age of six, which is age of usual onset of lipodystrophy) 
produces irregular function of the gland and consequent disappear- 
ance of fat in certain areas, the increase in fat below the waist being 
a secondary sexual characteristic of puberty. But, as Watson and 
Ritchie point out, the pineal syndrome of excessive height, general 
adiposity, hypertrichosis, somnolence and sexual precocity is not 
seen in lipodystrophy. 

To support the theory of pituitary disturbance in this disease, 
one naturally associates the well-known syndromes, such as Frolich’s 
and Lorain-Levi and also the numerous metabolic disturbances 
which are due to pituitary dystrophies. In reviewing our cases of 
pituitary disease, we selected one, a Lorain-Levi type, which we 
believed showed some relationship to the case in question. A 
brief description will illustrate our point. 

Case Abstract of Lorain-Levi Syndrome, The patient was sent to the 
clinic because of amenorrhea. Family history was entirely negative. Her 
past health was good, except- that she had had the usual exanthems of 
childhood. Recently she had an epiphyseal separation of the right femur 
at its proximal end. Roentgenograms at that time showed all epiphyseal 
lines still open in hands and feet. On examination, we found a fairly well- 
nourished girl, aged twenty 3 ’'ears, lacking aU secondary sexual characteris- 
tics and having infantile pelvic organs. The lack of adipose tissue and 
bonj'' development gave her the appearance of a slender preadolescpnt 
male (Fig. 1). Roentgen ray findings confirmed clinic su.spicions as the 
films of the head showed a marked enlargement of the sella turcica (Fig. 3) 
with several calcified areas and the skull was somewhat thin. There vvas 
a moderate widening’ of the suture lines, suggesting an increased intracranial 
pressure. 
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We have, therefore, a case of the Lorain-Levi type (preadolescent 
hypoactivity of the anterior lobe) of pituitary disturbance giving 
us much the same pictine that we see in the upper part of the body 
in a case of progressive lipodystrophy. 

Frazier,^^ in his recent review of 15 cases of pituitary’- cachexia 
(Simmonds’ disease) has shown that there may be an extreme 
emaciation of the trunk and extremities. The emaciation, or total 
lack of adipose tissue, in the trunk and upper extremities in pituitary 
cachexia, Lorain-Levi syndrome, and progressive lipodystrophy is 
decidedly similar, so the idea that there may be a pituitary dis- 
turbance in the latter disease is not so remote. Of course, the 
entire question of the causal factor in lipodystrophy is in the realm 
of theory and no one knows which factor may be of the most 
importance. 

Nem-otrophic disturbances have been mentioned more frequently 
in discussions as to etiology than any other factor. One can readily 
surmise that the discussion of the trophic nerves or nem’otrophic 
centers is still in the field of hjqiothetical consideration, and that it 
leads one into much speculation concerning the association of neuro- 
trophic and endocrine factors as a combined cause of the disease. 
Trophoneurosis, perhaps due to abnormal innervation, has been 
suggested by Rominger.^^ 

The segmental arrangement of the disease in some cases has 
pointed toward the basal ganglia as being the site of the involvement. 
The disturbance in fat distribution in the lower part of the body 
closely resembles, though highly exaggerated in some cases, that of 
women at the menopause, and the possibility is not so remote that 
this disturbance may be due to an endocrine dystrophy, while 
that of the upper part of the body is due to a neurotrophic disturb- 
ance. Klein^^'^®*'*^ believes that ail the signs in this disease are due 
to disturbances of the glands of internal secretion and of the sym- 
pathetic nervous system and that a subthalmic vegetative center 
plays the most important role. He thinks the center must be 
regarded as “localizatory differentiated,” because only the upper 
part of the body becomes emaciated. The accumulation of fat in 
the lower part remains unexplained. Since lipodystrophy usually 
affects females during puberty, Klein^^ believes it is connected with 
the rnatiumg of the ovaries. Wolff and Ehrenclou®^ also consider 
the disturbance as possibly due to a general imbalance caused by 
pathologic change in trophic centers at higher levels. 

The^ pathologic findings from biopsies performed by Simons,^ 
Christiansen,® Feer^® and Smith^® were uniformly the same. The 
epidermis and dermis were found to be normal; the one histologic 
change observed in all cases was the practically complete absence 
of fat in the subeutaneous tissue. No microscopic changes were 
found in imderlying muscles. Necropsies are also reported by 
Husler, Sarbo, and Weber and Gunewardene.®® The latter observ- 
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ers report a case of a girl, aged thirteen years, who died of pyemia 
following a left mastoid operation. Microscopic examination of 
glands, one ovary, pituitary and both suprarenals showed no unusual 
findings. There was an abnormal amount of colloid in the acini 
of the thjToid gland, and there was more than the normal amoimt 
of interstitial tissue present. Sections from various parts of the 
gland suggest that there was a moderate degree of oversecretion of 
colloid which was associated with a slight fibrosis and actual diminu- 
tion in the size of the gland. Histologically, there was no fatty 
tissue present in the scalp or upper abdominal wall. Consistent 
pathologic findings which would have any bearing whatsoever on 
the etiology have not been found. For instance, Sarbo reports a 
case showing a lesion in the corpus striatum, while Zalla reports 
another of a pituitary cyst. Sprunt shows one case having a per- 
sistent thjmius and still another with atrophy of the thymus. A 
detailed pathologic report of brain findings is contained in the article • 
by Otto Marburg, but the value of his observations is depreciated 
by the fact that the patient died of a purulent septicemia. 

The symptomatology in this disease is indeed meager, since 
practically the only complaint is weakness. Ziegler, in his recent 
review of 82 cases, gives particular attention to the “neuropsychiat- 
ric aspects of lipodystrophic disturbances.” He states that in 16 
cases there was a marked self-consciousness; in 17 cases the family’ 
or friends were worried about the patient’s health; in 8 cases nervous 
and mental symptoms were rather prominent; in 43 cases no abnor- 
mality of behavior was noted. Our patient has never shown any 
neuropsychiatric symptoms. 

Treatment. No form of method of treatment has as yet been 
found to be of particular value. Of the glandular preparations, 
whole pituitary has been beneficial to some patients complaining 
of weakness. Ziegler^^ has reported some success with ovarian 
extract. Two cases, both w^omen, reported by Boston,® in 1923, 
showed some improvement under treatment. The treatment in 
each case consisted of three capsules daily containing small doses 
of cerebrin, strychnin sulphate, parathyroid, whole pituitary and 
potassium citrate. Case 1, a woman, aged thirty-one years, took the 
■ capsules daily for fourteen months and gained 17 pounds. Case 2, 
a girl, aged sixteen years, followed treatment for a shorter period 
and gained 7 pounds. The experience of Mirallie and Fortineau®® 
with rest and high-caloric diets has not been encouraging. Sprunt,®” 
however, reports success in one case with rest and forced feeding. 
This form of treatment should be tried. Protracted administration 
of insulin was tried by Rominger with negative results. The body 
weight did not increase, there being only a further accumulation of 
fat in the lower parts of the body. No writer has ever been able to 
cause any change in the facial condition other than by subcutaneous 
injections of paraflhi, which have been of questionable value. 




Fig. 1. — Case I, Girl, aged 
twenty years, showing lack of 
adipose tissue, bony development 
and secondary sexual character- 
istics. 


Fig. 2. — Case II. Fat pad shovm 
on right elbow. Note lack of fat in 
face and chest, with an increase below 
the waist. 



Fig. 5. — Case II. Cadaveric expres- 
sion due to loss of subcutaneous tissue. 


Fig. .4. — Case II. Appearance of 
patient at the age of twenty-five years. 
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Case Report of Lipodystrophy. Mrs. M. H., aged sixty-five years, 
housewife, came into the clinic complaining of a loss of fat in both sides 
of the face and an increase in fat about the hips and thighs. 

Family History. The patient has a brother, sister, half brother and half 
sister who are obese, and have been so since childhood. Her maternal 
aunts and uncles have aU weighed over 200 pounds. 

Past History. Other than the usual exanthems of childhood, she had 
typhoid fever at the age of seven years. Asthma has been disturbing to 
her since the age of twenty-five years. It is worse«in damp weather. 

Menstrual History. Her periods began at the age of eleven years, and 
they ceased at thirty-nine years; otherwise they were normal. 

Marital History. The patient was married at twenty-five years (Fig. 4). 
She states that at that time she had small breasts. She gave birth to 
five children, four sons and one daughter.^ The first and fourth sons weigh 
over 180 pounds. The third son has goiter and the second son has idio- 
pathic epfiepsy, which began at twenty-four years. The latter, whom we 
shall mention later, has total blood lipoids of 333 mg. per 100 cc. (normal, 
200' mg. per 100 cc.) and a cholesterolemia of 221 mg. per 100 cc. (normal, 
140 to 170 mg. per 100 cc.). 

Present Illness. After the age of forty years (menopause) she began to 
rapidly take on the fat in the arms, lower abdomen and legs. The increase 
of tissue below the umbilicus and the decrease above made it impossible 
for her to use a shopmade dress. In the spring of 1928 (age of sixty-four 
years) she reached her greatest weight of 203 pounds, due to the increase 
in fat about the hips and thighs, while the face took on a cadaveric expres- 
sion (Fig. 5). At about the same time she noted a gradual decrease in the 
fat of the arms except for fad pads which remained at the elbows (Fig. 2). 

Examination. General; The patient’s weight is 176 pounds, and she 
is 63| inches tall. She appears about her actual age. Her hair is gray. 
The face shows the typical loss of subcutaneous fat. The skin of her hands 
is dry and shiny; that of her arms, particularly the upper arms, is flabby. 
The skin over the upper arms can be raised several centimeters; definite 
fat pads can be seen over the elbows. The thorax and upper abdomen, 
down to the umbilicus, are rather thin. The breasts are flattened and 
contain little fat or glandular tissue. 

Vision; _ Right, 6/30—; left, 6/30—. Pupillary reflexes are normal. 
Arcus senilis is present in both eyes. Fields are normal, and fundi are 
negative with the exception of marked sclerosis of the vessels. 

Oral cavity; There are complete upper and lower dentures. The 
throat shows chronic injection over both anterior pillars. The tonsils 
show moderate fibrosis with few crypts and folhcles. There is no free pus, 
but a mild chronic injection over the pharynx. Few enlarged cervical 
glands — tonsillar glands — are palpable. Aside from a small shelf along 
both floors, the nose is negative. The ears are negative, and the sinuses, 
clear. 

Heart; Rate is 64. Rate and rhythm are regiflar. Sounds are normal 
and there are no murmurs. Blood pressure is 170 systohc and 90 diastolic, 
No cardiac enlargement is present. The lungs are normal to inspection, 
palpation, percussion and auscultation. Liver and spleen are not palpable. 
No tumor ruasses nor tender areas are found in the abdomen. 

Neurologic examination; Her gait and station are normal with eyes 
opened or closed. She has an interesting, unusual padding of fat over the 
elbows. There are no tremors of the hands on extension. She has a radial 
deviation of the terminal joint of both forefingers. There is no intention 
tremor, no ataxia, no astereognosis, no adiadokokinesis. The patient states 
ttiat when she was younger she had a marked laxity of the elbow joints. 
This is still present to a certain extent. 
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Cranial nerves: She has no facial paralysis. There is apparently con- 
siderable atrophy of the lower facial group of muscles, but there is no loss 
of motor ability. She moves the jaws, closes the eyes normally. The 
palate moves normally. The tongue is quite smooth in appearance. The 
extraocular movements are normal. The consensual reflex is normal. 
There is no nystagmus. 

The deep reflexes are normal. There is no Babinski and no clonus. She 
has varicose veins in the right leg. Her toe nails are unusually dry and 
hard. There is a tendency toward marked convexity of the nails, especially 
of the great toe on each foot. 

Sensation: Vibration, pain, light touch, motion and position, and deep 
pressure are all normal. 

Laboratory Findings. These include: Urine: Light yelloAV, clear; nega- 
tive for albumin, glucose, indican and casts; few red blood cells; many 
white blood cells and vaginal epithelial cells. Blood count; Hemoglobin, 
85 per cent; red blood ceils, 3,650,000; white blood cells, 4650. Differential 
count; Ljnnphocytes, small, 43; transitionals (endotheliocytes), 4; poly- 
morphonuclears (neutrophils), 51; eosinophils, 0; basopliils, 2. The Kahn 
test was negative. Total lipoids: 298 mg. per 100 cc. (normal, 200 mg. 
per 100 cc.). Cholesterol: 229 mg. per 100 cc. (normal, 140 to 170 mg. 
per 100 cc.). 

Roentgen-ray Findings. Films of the head are negative. The sella turcica 
is of normal size and without bone erosion. 

/ 

Comment. Although our case has contributed se^’^e^al interest- 
ing points, it has added nothing toward the solution of the etiology 
of the disease. Examination of the photographs will convince 
the reader that the case presented is a tjqDical progressive lipodys- 
trophy, closely resembling Case 2 of Ziegler's recent series, with 
the exception that our case presents fat pads at the elbows wliich 
have the appearance and feeling of small lipomas. Bavonneix 
cited a case in 1923 with similar pads. 

Our case is unusual in that the disease did not make its appear- 
ance until after the menopause, and perhaps some speculation could 
be offered as to the question of this being an ovarian or an ovarian- 
pituitary dystrophy. She always had small breasts, and never took 
on weight above the umbilicus except in the arms. The loss of fat 
above the level of the umbilicus suggests the jjossible association 
of this disease with pituitary cachexia and also with Lorain-Levi 
type of pituitary dystrophy. 

Our patient has had asthma which dates from the time of marriage 
and we Imow of no other case reported to have a like complication. 
Perhaps the most common complications reported are diabetes 
mellitus and hyperthyroidism. Nervous and mental , symptoms 
have ne\'er disturbed her, and she has had none of the usual signs 
of weakno-'^ and fatigue. 

The ft‘s\' blood chemistry findings reported by other writers show 
no abuoi’nuiiities. Peer even tried to produce a lipemia by admin- 
istering 200 gm. of 20 per cent cream by mouth, but failed. Our 
case shows both a high-cholesterol and high-total lipoid blood con- 
tent, as is also true of her son who has epilepsy. Whether or not 
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these chemical findings are of any significance, we are at present 
unable to say. Her family history suggests the possibility of an 
hereditary disturbance in fat metabolism. 

Summary. 1 . A case of progressive lipodystrophy appearing after 
the menopause is presented. ^ . 

2. A case of Lorain-Levi tjT)e of pituitary dystrophy is cited to 
show a possible association of endocrinopathy and progressive 
lipodystrophy. 

3. A high cholesterol and total lipoid content in the blood of 
both the patient and her son suggests the possibility of a familial 
disturbance in fat metabolism. However, we would hesitate to say 
it has any significance as regards the etiology of the disease. 
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PEOGEESSIVE LTPODYSTEOPHY OF THELOWEE EXTEEMITIES. 

Report of a Case. 

By Hugh Smith, M.D., 

CHIEF OF THE MEDICAL DEPAUTMENT OF THE EMilA BOOTH MEMOKIAL HOSPITAL, 

GREENVILLE, S. C. 

In view of the full discussion of this rather rare and interesting 
condition by Currier and Davis in this issue, I am briefly reporting 
this case because of two features unusual in this group of patients. 
The lipodystrophy appears at or about the menopause, and shows a 
reversed distribution of the fatty changes. Sprimt, in describing 
the condition, saj^s that "It is characterized by a remarkably 
complete disappearance of the subcutaneous fat of the face, of the 
neck and usually of the arms and upper portion of the trxmk. This 
emaciation begins, as a rule, in childhood, first involves the face 
and then the lower parts progressively from above dovmward. 
Simultaneously or beginning a few years later there is an excessive 
deposit of subcutaneous fat on the lower portion of the trunk and 
on the legs, which may be in grotesque contrast with the emaciation 
above the waist.” 

Case Eeport. IVIrs. M. 0., aged fift 3 '-five years, first consulted me in 
January, 1930, complaining of pain under and between the shoulders and 
loss of weight. She reported that she had diabetes and high blood pressure. 
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-Family History. Native, white, American stock. Mother and two 
uncles died of Bright’s disease. Several brothers and sisters are quite well 
and of average size and weight. There is no record of a similar condition 
in her famil 3 ^ ... 

Past History. Since childhood,, no illnesses except tonsillitis and influ- 
enza in 1928. Tonsils were removed in 1928. 

Marital History. The patient has been married three times. The first 
when she was twenty j’^ears of age. There was one child and after three 
j^ears her husband ched of tuberculosis. The second marriage resulted in 
the birth of, four healthy children. There were other pregnancies, twice 
with twins, aU of whom were' lost and once a premature birth which died. 
Her third marriage was only five years ago. The menopause was complete 
at fifty years. 

Present Illness. The patient’s legs began to lose aU superficial fat and 
their former shape about three years ago. Two years ago this loss seemed 
complete, and since that time there has been no further change in their 
appearance. The patient had been through a rather exhausting nervous 
strain just before this. Immediately after the menopause she lost her 
' father with pnemnonia. Her mother was a semi-invahd and her care was 
trying. It was during this time that she first noticed the “wasting away” 
of her legs and she worried a great deal about their appearance. 

Following an attack of influenza in 1928 she has suffered with pains 
between the shoulders, wlfich she describes as feehng like a great many 
sharp knives sticking under her shoulders. There is also numbness in 
both arms at times. Two jj^ears ago she consulted a physician who found 
a rather high blood pressure and sugar in several specimens of urine. She 
was given diet instructions and advised to have her tonsils removed. 
After tonsillectomy the pains and nmnbness were better, and pains that 
had been present in the lower extremities disappeared. She states posi- 
tively that at this time there was absolutely no fat present over the lower 
extremities. 

Physical Examination. The patient’s lower body presents a striking 
contrast to the upper portion. The hips, thighs and legs are so slender 
that they might have well belonged to another person. (Note photograph.) 
The arms, neck, chest, abdomen and breasts are well covered with subcu- 
taneous fat. From the level of the waist down there is absolutely no 
palpable subcutaneous fat. The contour of the muscles of the thigh and 
leg are clearly discernible, the legs appearing quite masculine. The hips 
and gluteal regions are remarkably thin and flat when compared to the 
abdomen and shoulders above. The loss of fat is bilaterally symmetrical. 
It is just the reverse of the usual distribution in the cases of lipodystrophy 
heretofore reported. 

The essential findings on physical examination were important. There • 
were no demonstrable neurologic changes. All deep and superficial reflexes 
were present normally on both sides in the upper and lower extremities. 
There were no Romberg or Babinski signs, no clonus, no sensory changes 
to touch, pain or temperature at any point. There was no muscle weak- 
ness, no interference with locomotion and, in short, nothing to indicate 
an organic neurologic basis for the condition, except the symmetrical 
deformity and the abrupt level of change in the distribution of subcutane- 
ous fat. 

The patient’s weight is 138 pounds; height, 64 inches. Her average 
weight had been until this last year, 155 pounds. The loss of 15 pounds 
- she attributed to diet efforts to control glycosuria. ' 

Vision shows slight error, readily corrected. _ Pupils equal, active to 
light and in accommodation. Ophthalmoscopic inspection shows normal 
fundi except for shght sclerosis. Diseased tonsils and teeth had been 
removed. The thjnoid was not enlarged and there were no evidences of 
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disturbed thyroid secretion. No enlarged glands in the cervical triangles, 
either axilla, about the elbows or in either groin. The breasts are large, 
flabb3’' and pendulous. 



Mrs. M. O., lipodystrophy of lower extremities. 

The heart is slightb'^ enlarged to the left. No murmurs, no accentuations, 
regular rhj^thm, rate 86 to 90. The radials and brachials are palpable and 
slight^ thickened. Fluoroscopic examination of the chest and heart shows 
a slight increase in heart size and some widening of the aortic arch. The 
lung fields are clear. The blood pressure is 165 systolic and 90 diastolic. 

The abdomen is relaxed; no masses; no areas of soreness. Vaginal 
exainination negative, except for some relaxation of the outlet and an old 
cervical tear. Hectal examination shows small external hemorrhoids. 

Laboratory Findings. Urines (three specimens) all showed traces of 
albumin, sugar in fairly large amounts, no acetone and microscopicallj' 
onty an occasional hj'^aline cast. Hemoglobin, 85 per cent (Dare); red 
blood cells, 4,350,000; white blood cells, 6750. Differential count: Pol}'^- 
morphonuclears, 54 per cent; Ijnnphocytes, 35 per cent; mononuclears, 5 
per cent; eosinophils, 6 per cent. No plasmodia found. Blood IVasser- 
mann test negative. Kahn negative. Spinal Wassermann test negative. 
Blood sugar: Fasting, 181 mg. per cent; two hours p.c., 285 rng. per cent. 
Feces; No ova or parasites found. Basal metabolic rate, —7. 

Radiograph of the sella turcica; Normal in size and contour. 

Summary. A case of progressive lipodystrophy with two unusual 
features is reported. 

1. The lipodystrophy involves the lower extremities rather than 
the upper body as heretofore reported cases have done. 

2. The lipodystrophy first appeared in this case after the meno- 
pause. 
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NONDIABETIC GLYCOSURIAS.-^ f 

By Allan Winter Rowe, Ph.D., 

DIRECTOR OF RESEARCH, 

AND 

Mary McManus, S.B., 

EVANS MEMORIAE HOSPITAL, BOSTON, 

In a series of previous communications^ one of us has 
reported the results of studies on viarious aspects of the metabolism 
of galactose in health and disease and described the technique of a 
tolerance test based upon its use. The present report deals with a 
study of patients who have demonstrated a spontaneous glycosuria 
without dhect evidence. of diabetes and presenting a variety of 
disease conditions not intrinsically associated with the pancreas. 
Before discussing the methods adopted and the results obtained, a 
few words of de^ition are necessary. 

The term ‘‘diabetes” is gradually being delimited to that dis- 
turbance of the carbohydrate metabolism produced by a deficiency 
of insulin, the product of the endocrin activity of the islands of 
Langerhans. Glycosuria is but one evidence of the condition and 
one not wholly indicative, as both the treated diabetic can be 
rendered sugar free and various artificial agents can produce it. 
Hyperglycemic blood-sugar levels offer much more certain evidence 
of the presence of the disease, yet even here the occasional observa- 
tion of an insulin-resistant patient raises the question of a possible 
second mechanism. The antagonistic action to insulin of the 
extract of the posterior lobe of the pituitary has been demonstrated 
by several,'^ but in a patient studied by the author and recently 
reported by a colleague,® an insulin-resistant hyperglycemia devel- 
oped after the surgical removal of the posterior hypophysis, the 
latter fact being verified at autopsy. Further, the enormously 
increased tolerance for carbohydrate exhibited by the severe case 
of pituitary failure with a completely normal blood sugar offers yet 
another stumbling block to a theory of causation that involves 
insulin activity alone. The term diabetes will be confined in this 
paper to that disease entity which is traceable directly to a condi- 
tion of lowered endocrin function of the islands of Langerhans. The 
warrant for such position is supported by ample authority.® That 
insulin qua insulin may be involved in the mechanism of some of 
the other glycosurias is conceded. Equally, true pancreatic dia- 
betes may and does coexist with other endocrin and nonendocrin 

* This is No. 8 in a series on the Metabolism of Galactose. 

t Presented at the Thirteenth International Physiologic Congress, Boston, August, 
1929 * 
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conditions which in themselves are capable of causing glycosuria. 
The terms “renal” glycosuria, “benign” glycosuria and others 
have been applied to those conditions in which there is a common 
finding of sugar in the urine but no other evidence of functional or 
organic disease of the pancreas. In these states the common end 
result is more than compensated by a variety of clinical and labora- 
tory evidence wholly at variance with those features produced by 
known pancreatic disease. • 

The subject is a large one, the literature, both polemical and 
recording, vast and no attempt may be made here to do more than 
offer certain objective evidences which bear on the problem. The 
title of this paper defines a position only and is hoped to be suffi- 
cientl 3 ^ broad to be inclusive. The present statement is franldj^ 
preliminary in character. The questions involved are of major 
import and the whole field characterized bj’^ manj’’ contradictoiy 
opinions and interpretations, each of which, however, is able to 
marshal an impressive array of evidence felt bj^ some to be sup- 
porting, It is intended that the facts here recorded may make 
some contribution to the ultimate resolution of certain of the 
problems involved. No attempt is made to review tlie extensive 
literature, the few citations given being expositorj^ to the text and 
included solely for that reason. This explains what would otherwise 
be an oA^erfrequent reference to the senior author’s publications. 

This study draws its material from a consecutive series of nearly 
2000 patients referred for diagnostic investigation. I^^lile all 
presented initially some evidence of possible endocrin disorder, both 
the absence of glandular disease and an underlying nonendoerin 
disturbance was demonstrated in more than one-third of the series. 
The methods of investigation have been described in some detail 
elsewhere.^® Briefly, it may be stated that each patient received an 
intensive clmical and laboratory studj'^, and the facts thus elicited 
were interpreted in terms based upon the previous study both of a 
long series of normal controls and a similar group of established endo- 
crinopathies. The various facts were interpreted in terms of duct- 
less glandular disease only after a possible causative nonendoerin 
condition had been eliminated By test and observation. Finally, 
the differentiation of the several glandular conditions from one 
another depended on a similar analysis of the evidence” and com- 
parison and contrast with established criteria. 

Age. In the majority of cases the age at which the patient is 
referred for diagnostic study is not that of the onset of the condition. 
Further, consideration of the latter is not more helpful, as patients 
will frequently date the beginning of a condition from some out- 
standing event in their medical history which actually has nothing 
to do with the real diffieulty. In series of sufficient length these 
factors should be compensatory and so the relative figures assume 
meaning. Review of the age groupings for the entire series and 
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for that portion showing glycosuria, demonstrates no significant 
differences and thus eliminates an age element. 



Chart I* — Comparison of age incidence in cases with glycosuria and those of the 
complete series from which the former are drawn. 


Sex. The possibility of a sex influence can be resolved in the 
same way. The data are given in Table I. 


TABLE I.— SEX PROPORTION IN CASES WITH GLYCOSURIA. 


Group. 

Number, 

total. 

' No. 

Females, 

Per cent. 

Incidence in 
complete 
series, 
per cent. 

Nonendocrin 

. . . . 80 

43 

54 

63 

Pituitary 

. . . . 103 

63 

62 

60 

Thyroid , 

. . , . 46 

31 

67 

73 

Gonad 

. , . . 47 

47 

100 

95 

Adrenal . 

, . , . 6 

4 

67 

67 

Pluriglandular . 

. . , . 4 

4 

100 

97 


^ The correlations in all but the nonendocrin and thyroid groups 
give no support to a possibility of sex influence. The gonad figures 
are but one more evidence of the absence of any testicular influence 
upon carbohydrate metabolisms^ in adult years at least. In the 
nonendocrin group a possible sex element is apparent, and this 
suggestion receives some support from the fact, to be noted later, 
tlmt many of the thyroid cases show nonendocrin complications 
which are themselves associated with glycosuria. If the group be 
taken as a whole the differences are not striking (2.5 per cent), and 
a male influence, if present, is not' of large magnitude nor 'is it 
operative in the endocrin group. 

^ As the present survey is designed solely to trace possible influeiices 
m the production of glycosuria, the group presenting evidences of 
disease of a nonendocrin character first claims attention. Any of 
these conditions may occur as complications in the endocrin group, 
while naturally, on the present basis of classification, the converse 
cannot obtain.^ Certain essential data from the former series have 
been collected into tabular form. The etiologic designation of each 
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case is based upon that condition presented by the patient which 
was considered to be of primary importance. Secondary compli- 
cations will be considered later. 

TABLE II.— APPEARANCE OF GLYCOSURIA IN THE NONENDOCRIN 

DISEASE GROUP. 





Glycosuria. 

Group. 

Subgroup. 

No., 

total. 




Group, 




No. 

Per cent. 

per cent. 



Tuberculosis 

40 

1 

2.5 



Infections 


Arthritis 

'36 

1 

2.8 


i 3.4 


. 

Focal infection 

43 

2 

4.7 



Mental and nervous 
diseases 

Neuroses 

Psychoneuroses 

52 

40 

1 

2 

1.9 

5.0 


^ 5.5 


Psychoses 

18 

3 

16.7 





Central lesions 

04 

18 

28.1 



Disorders of 


Epilepsy 

24 

1 

4.2 


► IS . 3 

nervous system 


Parkinsonian syndrome 

17 

2 

11.8 



. 

Mental retard. 

15 

1 

6.7 



Metabolism . 

Malnutrition ' 

26 

2 



7.7 

Disorders of 

j Cardiac 

47 

4 


1 


cardiovascular 

1 Renal 

43 

2 



• 6.3 

system 


Cardiorenal 

43 





Blood diseases ^ 


Primary anemia 
Leukemia 

11 

10 


18.2 

20.0 

i 

^ 19.0 



Neoplasm, malignant 

10 


40,0 


Tumors 


Neoplasm, benign 

6 


16.7 


j - 18,4 



Nontoxic goiter 

22 


9,1 



Ear diseases . 


68 


2.9 

. 

2.9 

Asthma .... 


15 


6.7 


6.7 

Diseases of liver . 

.... 

62 

14 

23.0 


23.0 

Syphilis .... 


40 

10 

25.0 


25.0 

Normals .... 


33 

1 

3.0 


3.0 

Totals 


785 

80 


10.2 


Ten per cent of a group of nearly 800 patients presenting a 
variety of conditions demonstrated sugar in tlie urine. A further 
inspection shows, however, that significant relative occm’rence is 
confined to but a few of the several etiologic groups. 

The psychoses, lesions of the central nervous system with the 
Parkinsonian cases which really belong in this category, the blood 
diseases, malignant neoplasms, diseases of the liver and syphilis, 
account for nearly 70 per cent of the total number, while the scatter 
of the remainder lacks any clear-cut definition. Since these several 
conditions appear with suggestive frequency, their occurrence as 
complications is pertinent in those cases initially listed under another 
etiologic group. These data are collected in the next table. The 
blood diseases and malignant neoplasms are omitted as they did not 
present as complications in this series. 
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Tlie case with asthma in Table II is omitted as the patient was 
under heavy suprarenin medication, a fact potentially introducing 
another mechanism than that imder investigation. The “normal” 
case was pregnant and the psjmhoneuroses are as suitably regarded 
as belonging to the psychotic as to the neurotic group. 


TABLE III.— EFFECT OF COMPLICATIONS IN THE CASES WITH 
GLYCOSURIA IN NONENDOCRIN GROUP. 


Group. 

Subgroup. 

Complicated. 

Uncompli- 

cated. 

Total 

with 

glyco- 

suria. 

Central 

nervous 

system. 

Liver. 

Lues. 

No. 

Per 

cent. 



Tuberculosis 

1 

0 

0 

0 

1 

2.5 

Infections -j 

1 

[ 1 

Arthritis i 

1 

0 

0 

1 

0 

0 



Focal infection 

2 

0 

0 

0 

2 

4.7 

Mental and nervous i 

( 

Neuroses 

1 

0 

1 

0 

0 

0 

diseases ' 

i 

Psychoses 

3 ' 

0 

0 

0 

3 

16.7 



Central lesions 

18 


0 

0 

18 

28.1 

Disorders of 1 

I : 
: 1 

Epilepsy 

1 1 


0 

0 ! 

1 

4.2 

nervous system 

I, 

Parkinsonian syndr. 

2 


0 

0 

2 

11.8 


[l 

Mental retardation 

1 


0 

0 

1 1 

6.7 

Metabolism . 

i 

Malnutrition 

2 

1 0 

1 

0 

1 

3,8 

Disorders of 

I' 

Cardiac 

4 

3 

0 

0 

! 1 

2.1 

cardiovascular 

1 

Renal 

2 

1 0 

1 

1 

0 

0 

system 

i 

Cardiorenal 

1 

1 

0 

0 

0 

0 


f 

Primary anemia 

2 

0 

0 

0 

2 

18.2 

Blood diseases ^ 

L 

Leukemia 

2 

0 

0 

0 

2 

20.0 



Neoplasm, malignant 

4 

0 

0 

0 

4 

40.0 

Tumors , j 

1 

1 

Neoplasm, benign 

1 

0 

1 

0 

0 

0 


[ 

Nontoxic goiter 

2 

0 

1 

0 

1 

4.5 

Ear disease . 



2 

0 

0 

0 

2 

2,9 

Liver diseases 



14 

0 


0 

14 

23.0 

Syphilis 


— 

10 

0 

0 


10 

25.0 


That glycosm’ia is associated with a variety of endocrin con- 
ditions outside of the prototype produced by pancreatic hypo- 
function has long been recognized and frequently recorded. A 
certain confusion has arisen at times through failure to recognize 
the possibility of changing function levels in the same disease 
state, although Cushing^® a number of years ago recorded this 
phenomenon with the pituitary in acromegaly. 

The present endocrin series is no exception to this general rule. 
Following the proeedure adopted for the nonendocrin material, the 
data have been collected in tabular form. The dysfunctional pitui- 
tary group is composed of those cases in which diagnostic study has 
demonstrated an underactivity of the anterior and overactivity of 
the posterior lobe, this being the common formula of dysfunction. 
The dysfunetional thyroid cases were those in whieh individual 
evidenees of both hypofunction and hyperfunction were demon- 
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strable in the same person. A number of these were patients in 
whom the gland was undergoing a functional involution from an 
initial overactivity to a terminal underactivity. As the various 
objective evidences of disturbed function do not modify with 
uniform speed, such transitional conditions are spontaneously 
sjmthesized and constitute true dysfunctional levels. 

The ovarian group were either castrates or patients with those 
functional failures which correspond exactly to the picture produced 
by the removal of the ovaries. The adrenal patients were cases of 
Addison’s disease, proven by autopsy, or less certainly, patients 
with the condition designated as “hypoadrenalism.” The warrant 
for the inclusion of the latter has been discussed elsewhere.^^ 

The pluriglandular cases were chiefly those in whom an endocrin 
hj^ofunction produced by surgical ablation was superimposed upon 
a functional derangement involving a second ductless gland. 

The raw data from the series are collected in Table IV. 


TABLE IV.— PRIMARY ANALYSIS OF ENDOCRIN GROUP. 






IVith clycosuria. 

Gland, 

Function. 

No. 




No. 


Group. 







Per cent. 

per cent. 

1 

' Hyperfunction 

7 

5 

71.4 


Pituitary . . . j 

, Dysfunction 

367 

87 

23.7 



[ Hypofunction 

188 

11 

5.9 


Total .... 


oG2 

103 


18.3 

1 

\ Hyperfunction 

41 

9 

22.0 


ThiT-oid . . . . *1 

1 Dysfunction 

92 

16 

17.4 



[ Hypofunction 

198 

21 

10.6 


Total .... 


331 

46 


13.9 

Gonad .... 

Hypofunction 

204 

47 

23.0 

23,0 

Adrenal 

Hypofunction 

11 

6 

54.5 

54.5 

Pluriglandular . 

Dysfunction 

21 

4 

19.0 

19.0 

Grand total . 

.... 

1129 

206 


18.2 


The number of the cases in each group is determined by the 
relative frequency of appearance in a consecutive series and can 
be considered as fairly representative. The partition of the several 
functional levels is not so significant as several unrelated factors 
influence them. The clear-cut evidences of acromegaly and 
exophthalmic goiter frequently render elaborate diagnostic studies 
unnecessary. 

The percentile representation of glycosuria in the several stages 
of pituitary disease is striking and reflects the important part 
played Ijy this gland in the regulation of one phase of the sugar 
metabolism. The lower incidence in the thyroid group harmonizes 
with the common observation of its lesser significance in sugar 
utilization. The seeming anomaly of glycosuria appearing with 
hLjq)ofunction of both the pituitary and the thyroid, conditions 
associated with increased assimilation limits for carbohydrate, will 
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be touched upon later. The figures for the other glands do no 
more than indicate the influence which each exercises on sugar 
metabolism as shown by the depression of the sugar tolerance. 

The incidence of glycosuria is about the same in this group as 
in the important subgroups of the nonendocrin series already dis- 
cussed. The large numerical contributions are from cases with 
pituitary dysfunction and ovarian failme, the one deriving from 
an overactivity, the other an underactivity of the endocrin gland 
involved. The highest relative frequencies are in the two small 
groups respectively of pituitary hyperfunction and adrenal failure. 
In the first the posterior lobe activity is the same in kind as in the 
state of dysfunction, so that a correlation is not surprising. The 
adrenal status parallels that of the ovary. The indication of the 
real influence of endocrin activity on glycosuria can best be esti- 
mated, however, when due allowance has been made for the several 
potentially significant nonendocrin complications. 

Two of the cases with pituitary dysfunction had lesions of the 
central nervous system (brain tumors) and the pituitary condition 
was possibly only secondary to increased intracranial pressure. In 
addition, 4 more had well-defined psychoses, a condition also found 
in 1 of the cases of hypof unction. 

Hepatic disease is frequently associated with functional derange- 
ment of the thyroid^® and one-third of the present hypothyroid group 
demonstrated this complication. In addition, 1 more liver case was 
found in each of the other two groups. Two more of the hypo-, 
thyroid patients were pregnant and so must be omitted from con- 
sideration. Five of the ovarian cases were significantly complicated, 
1 of them being the only case of syphilis in this series. One adrenal 
case was psychotic. 

Summarizing, nearly one-eighth of the endocrin cases present 
nonendocrin complications to which the glycosuria might be 
ascribed. Further, half of these are found in the thyroid group 
which had initially the smallest percentage of incidence in the 
endocrin series. 

The findings in the endocrin group after deletion of the cases 
presenting complication can be presented most compactly in tabular 
form. 


TABLE V. — SUMMARY OF UNCOMPLICATED CASES WITH GLYCOSURIA 


Gland. 

Pituitary . 
Thyroid . 
Gonad 
Adrenal 
Pluriglandular 

Total . . 


IN THE ENDOCRIN GROUP. 


No. 

With glycosuria. 

No. 

Per cent. 

562 

96 

17.1 

331 

33 

10.0 

204 

42 

20.6 

11 

5 

45.5 

21 

4 

19.0 

1129 

180 

15.9 


Total per cent, excluding pituitary and thyroid, failure: 21.4. 
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But few comments are necessary. Outside of the thyroid with 
a lower and the small adrenal group with a much higher level, the 
ineidence in the remaining series approaches a parity. The relative 
endocrin incidence is definitely lower than that in the selected non- 
endocrin groups, but if the anomalous groups of pituitary and 
thyroid failures be eliminated, the frequency in the glandular group 
is about equal to that in the other. If both the endocrin and non- 
endocrin groups be taken in their entirety the latter shows about 
half as many as the former. 

As aheady noted, true hjqjerglycemia is far more suggestive of 
the presence of diabetes than is the occurrence of glycosuria. The 
number of methods for blood-sugar estimation is large, and each 
new addition to the group tends progressively to indicate a lower 
level for the norm. Since its introduction in 1920, we liave used the 
Folin-Wu^® method, as it has proven wholly dependable and to yield 
reproducible results. Fm-ther, adherence to a single method of 
proven excellence permits of direct comparison of the results 
recorded over a long range of years. On the basis of this method, 
Joslin® regards a permanent fasting blood-sugar level of 130 mg. as 
indicative of diabetes, if a few conditions such as neplrritis without 
hypertension, hyperthyroidism, obstructive jaundice and cardiac 
cirrhosis can be ruled out. The blood-sugar values obtained with 
the 286 cases composing this group have been collected in the next 
table. 


TABLE VI.— BLOOD-.SUGAR LEVELS OF CASES WITH GLYCOSURIA. 


i 

Nonendocrine group. 



Endocrine group. 

Subgroup. 

Average 
lug. per 
100 cc* 

Over 

120 mg. 

Subgroup. 


Average 
mg. per 
100 cc. 

Over 

120 mg. 

Inlections 

98 

0 


+ 

97 

0 

Psychoneuroses . 

99 

0 

Pituitary 

rh 

9G 

3 (128 mg.) 

Nervous system . 

94 

0 


— 

103 

0 

Metabolism . 

87 

0 


+ 

90 

1 (125 mg.) 

Cardiovascular . 

107 

1 (140 mg.) 

Thyroid 

=t 

99 

0 

Blood diseases 

94 

0 

1 

1 

99 

1 (148 mg.) 

Tumors . 

95 

0 

Gonad 


100 

3 (125 mg.) 

Ear diseases . . 1 

85 

0 

Adrenal 


81 

0 

Asthma . . . I 

Liver diseases . | 
Syphilis . . . ' 

Normal 

71* 

96 ! 

106 

101 

0 

0 

1 (142 mg.) 

0 

Pluriglandular =*= 

9G 

j 

0 

Total . 

97 

2 (Av., 141 
mg.) 1 
2.5 per cent * 

Total . 

* 

97 

8 (AVm 129 
mg.) 

3.9 per cent 


^ The case already noted. 
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In the main, it is clearly apparent that high blood sugars play 
no significant role in the determination of the glycosurias. But 
10 exceed the conventional limit of 120 mg. and only 4 are above 
the Joslin critical level. These were: 

1. Case jS- 432. Pituitary dysfunction probably secondary to an 
established brain tumor. Blood sugar, 133 mg. Galactose toler- 
ance, —25 per cent. 

2. Case B-468. Syphilis complicated by nephritis without hyper- 
tension, Blood sugar, 142 mg. Galactose tolerance, ±0. 

3. Case )S-1697. Hypertension with renal involvement. Several 
suggestions of neurosyphilis but lumbar puncture refused. Blood 
sugar, 140 mg. Galactose tolerance, —67 per cent. 

4. Case S-1G77. Thyroid failure without myxedema. Request 
for repetition of blood sugar refused. Blood sugar, 148. Galactose 
tolerance, ±0 per cent. 

But 1 of the cases carries any real suggestion of a possible diabetes, 
and this was the only one in which the blood-sugar level was not 
substantiated. Later reports on this patient record complete clini- 
cal improvement under thyroid medication. 

In the remaining 6 cases, whose levels were superior to 120 mg., 
an emotional element was present in some if not all of them,* 

As individual values are absorbed in collective presentation, it 
should be added that the only patients showing hypoglycemic levels 
were in the adrenal group, where it is pathognomic, the single case 
of asthma under heavy suprarenin medication and the following 
4 cases : 

1. Case B-127. Pituitary dysfunction. Acromegaly undergoing 
functional involution. Blood sugar, 73 mg. Galactose tolerance, 
—67 per cent. 

2. Case R-157. Pituitary dysfunction. Facial hemiatrophy. 
Blood sugar, 74 mg. Galactose tolerance, —75 per cent. 

. 3, Case 5-112. Traumatic lesion of central nervous system. 
Blood sugar, 75 mg. Galactose tolerance, —33 per cent. 

4. Case 5-140. Osteitis deformans. Mitral stenosis. Nephritis. 
Blood sugar, 75 mg. Galactose tolerance, —87 per cent. 

For the great majority of the patients the individual levels were 
in reasonable approximation to the group averages. The latter 
are to be regarded as truly representative. For such information 
as is intrinsic in them, these blood-sugar values generally deny the 
existence of diabetes in this series of glycosurics. 

* In this connection, the results obtained with a medical student some years ago 
are suggestive. The individual in question was a highly emotional Porto Rican 
whose blood chemistry was determined in the course of a routine examination. 
The first level of 1G3 mg. led to weekly examinations, under exactly the same condi- 
tions. ^ These gave successively 148, 124 and 110 mg. His habituation to venipunc- 
ture failed to dispel liis distaste for it and the series was discontinued with the attain- 
ment of a normal level. 
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The galactose tolerance gives information as to certain aspects 
of the carbohydrate metabolism. Although it is a hexose, a sugar 
not foreign to the usual dietary, a glycogen former and presump- 
tively a product sjmthesized by the mammaiy glands during lacta- 
tion, it seems reasonably certain that its metabolism does not 
parallel that of glucose in all details, although in certain general 
respects it differs only in degree. The present analysis is concerned 
with the possible origins of a glycosuria that may not be traced to 
pancreatic hypofunction. The assimilation limits for galactose are 
germane to the thesis. Not all of the patients in the series received 
the test which requires three days for its performance. Further, 
the cases presenting significant complication have been deleted. 
Even vith these limitations, practically 70 per cent of the remaining 
group were examined and the results of the tests are given in the 
next table. To save space, onl.y the significant groups in the non- 
endocrin series are included. Of the 23 cases omitted, 12 did not 
receive the test, 5 were normal and the remaining 6 showed an 
average tolerance 58 per cent below prediction. 

TABLE VII. — GALACTOSE TOLERANCE OF UNCOJIPLICATED CASES 
IN THE I\rAJOR GROUPS. 


Tolerance. 


Condition. 

Depressed. 

Increased. 







Summation, 





XiUTiilclK " ^ 



No. Per cent. 

No. Per cent. 

per cent. 

Psychoses . 

. • * 

1 

“67 

. . 

“67 

Nervous system 

IS 

“52 

3 1 +50 

“40 

Blood diseases 


3 

“50 

1 

“37 

Tumors, malignant 

3 

“42 

1 

“31 

Liver diseases 


12 

“56 

2 

“48 

Syphilis 


6 

“40 

2 

“30 



43 

“52 

9 1 +50 

“41 


+ 

0 

“67 


“67 

Pituitary 

- • - 

50 

“55 

» . . . . . 

“55 . 





. . , • 10 ‘ +65 

+65 



1 

“75 


“75 

Thyroid 

^ . . 

3 

“33 

4 .V 

“14 


i - . . 



6 2 +38 

+ 9 

Gonad 


20 

“44 

1 

“41 

Adrenal 

— 

5 

“61 


“61 

Pluriglandular 

7 ^ 

2 

“67 

1 !! 

“44 

In the nonendocrin 

group 

the prevailing tendency is 

toward a 


depressed tolerance, although about one-sixth were normal. The 
single patient showing a tolerance above prediction was a case of 
the Parkinsonian sjmdrome following an earlier encephalitis. The 
urine sugar was verified as glucose. Detailed study gave no evi- 
dence of any complication which could account for the anomaly. 

The larger part of the endocrin cases showed a depressed tolerance 
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as was to be anticipated from the functional levels of the glands 
involved. The majority of the normal cases were in the thyroid 
group, this gland exercising less influence on the galactose tolerance 
than the other members of the endocrin concert. The single ovarian 
patient with a normal tolerance was one with an established nephritic 
condition and lowered kidney permeability. She had had both 
ovaries removed some years previously, so that no question could 
arise as to the presenting endocrinopathy. The normal pluriglandu- 
lar case presented a thyi-oid dysfunction superimposed upon an 
ovarian failure deriving from castration. The galactose tolerance 
of the female castrate is that of prepubertal years, namely, 20 gm., 
and the positive response of this patient to that dosage indicated 
only that the thyroid dysfunction was without significant influence, 
a somewhat usual finding. 

The two groups of major interest in this connection are, however, 
those patients with failm'e of the pituitary and thyroid respectively. 
Only 2 of the latter demonstrated increased levels of tolerance and 
the remainder were normal. The blood-sugar levels were normal 
with the single exception noted above (Case S-1677) and omitting 
this case, the group average would be 97 mg. 

Far more striking are the results with the group of bilobar 
pituitary failures. One of the original 11, with a tolerance of 
+50 per cent, presented a complicating psychosis and has been 
deleted. The remaining 10, however, exliibited a tolerance for 
galactose ranging from 33 to 100 per cent above prediction with an 
average of +65 per cent. In spite of this increased assimilation 
limit — and uniformly normal blood-sugar levels throughout — all of 
these patients exhibited a slight but definite glycosuria. That the 
different sugars imply different mechanisms is obvious, but tliis 
does not resolve the question. The whole matter will be discussed 
in a later communication; the fact is presented here without further 
comment. 

There remains one other condition which should be considered 
in this connection. Several cases have been dropped from the 
preceding series on the basis of pregnancy and this condition is 
generally recognized as productive of an intermittent glycosuria 
which is due to a leakage of glucose. Lactosuria does not enter the 
picture normally until a few days before delivery.® 

The figures from a small group of cases may be. presented for the 
sake of completeness. In a series of 100 patients, studied through- 
out their pregnancies, 18 showed glycosuria. While these figures 
are slightly higher than those usually recorded, the patients in the 
group were examined at frequent intervals. Twelve per cent gave 
repeated positive tests, a figm-e harmonizing with other reports. 
None of the blood sugars exceeded 100 mg. and a few fell slightly 
below the conventional lower boundary of 80 mg. The average 
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was the low normal value of 83 mg. The sugar tolerances were in 
all cases below the normal for an adult woman in a state of sexual 
rest and agreed exactly with the data of a much larger series now 
in process of completion. Here, again, v/hile it is demonstrable that 
diabetes may develop during pregnancy or coexist with it, it is 
equally true that a certain number of pregnant women exliibit 
a transitorj'^ glycosuria who neither at the time nor subsequently 
offer any evidence of pancreatic involvement. 

Discussion. The whole question is both large and highly complex. 
No adequate treatment of even a significant number of the ramifi- 
cations may find place in a journal article. A brief discussion of a 
small group of implications may, howe^"er, be permitted. Ignoring 
completely the extremely interesting and suggestive group of non- 
endocrin conditions associated with glycosuria, certain of the endo- 
crin aspects only will be considered. 

In the first place it is demonstrable that the pituitary has a greater 
quantitative influence on sugar metabolisms than any of the other 
endocrin glands exclusive of the pancreas. Finther, in demonstrated 
overactivity of the pituitary glands— for morphologically and func- 
tionally the pituitary is not a unitary structure— there is a marked 
depression of sugar tolerance, a slight persistent glycosuria and 
usually a normal blood sugar, features not uniformly characteristic 
of diabetes. Let us assume for the moment that one or more of the 
pituitary hormones exercise an antagonistic effect on insulin activity 
and that the results of overproduction operate through this mechan- 
ism.* It would then seem that conversely, in established h;^q)o- 
function, large excess quantities of insulin should be released and 
the insulin effects greatly augmented. But the hjqDopituitary case 
shows none of the weU-known features of hyperinsulinism. Most 
importantly there is no hypoglycemia. On tins assumption, one is 
constrained to conclude either that the production of insulin is 
depressed, a condition in ill accord with the fact of greatly increased 
sugar tolerance, or that the increase in available insulin augments 
selectively the normal processes for the disposal of carbohydrate. 
But analysis of this conclusion leads to furtlier stumbling blocks. 
Exclusive of the direct elimination of excess sugar by the kidney, 
which does not come into question in this particular case, there are 
but three possible mechanisms which may be brought into play. 
The first, storage as sugar or glycogen, has very definite limits, as 
the body does not possess unbounded capacity for the retention of 
carbohydrate. The second, combustion, is equally limited as the 
energic requirements of the body are straitly defined and can be 

* Even in this there is a large measure of assumption. In the Cushing and 
Davidoff experiments^ their 3 diabetic acromegalics had shown a normal response 
to insulin and only failed to give the expected fall in blood sugar when the insulin 
was mixed with pituitrin before injection. 
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accurately measured . Cases of pituitary failure are not infrequently 
encountered which can tolerate in a single test meal enough carbo- 
hydrate to provide the total energy for the entire twenty-foin-hour 
requirement. The third, transformation of carbohydrate into fat, 
offers large possibilities in providing for an excess of carbohydrates, 
and there is some evidence that insulin will promote fat storage. 
Further, there is reason to believe that under certain conditions, 
insulin may be concerned in the transformation of sugar into fat. 
That it is an usual feature of insulin activity, however, may be 
questioned. Certainly, high respiratory quotients are not charac- 
teristic of pituitary failure. Without adducing a number of other 
contradictory evidences, it may be pointed out that glandular hypo- 
function is a chronic state and cannot be compared or contrasted 
with acute conditions produced by experimentation. 

A similar antagonism for suprarenin toward insulin has been 
demonstrated by several and in this report come yet otlier seeming 
obstacles. Addison’s disease, with destruction of the glands demon- 
strated at autopsy, may reasonably be regarded as involving an 
hypofunction of the adrenals, though possibly including other 
factors in the complete picture. Underfunction should produce low 
blood sugar by a lowering of the inhibition of insulin activity and 
as a matter of fact, hypoglycemia is pathognomic of the condition. 
But, unfortunately, it should also raise the sugar tolerance— and 
controlled experience demonstrates that the converse is the case. 

As stated at the beginning of this discussion, the problem is a 
vast one and even a very partial discussion would far exceed any 
permissible limits. 

It seems warrantable to conclude, however, from the facts set 
forth in this paper, that the appearance of sugar in the urine is but 
a single end result of a large number of causes. Further, many of 
these can with diiBBculty, if at all, be interpreted as operating through 
the meehanism that produces the same end result in pancreatic 
diabetes. That insulin after it has left the pancreas or any of the 
body storage places may be involved in some of the other glycosurias 
may be freely conceded, but that it is the deeisive faetor in all must 
be equally definitely denied. 

Summary. 1. The etiologic background has been studied of a 
number of cases showing glycosuria but without demonstrable 
evidence of a diabetic condition. 

2. Certain nonendoerin states, including psychoses, lesions of the 
central nervous system, primary anemia, lymphatic leukemia, malig- 
nant neoplasm, various types of hepatic dysfunction and syphilis, 
have shown a distinctive frequency of incidence of glycosuria. 
Further, certain of these conditions have appeared as complicating 
factors, in a group of patients with glycosuria whose primary com- 
plaint was not included in the list given above. 
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3. Analysis of a similar series of disturbed endocrin fimctional 
states shows a similar incidence of glycosuria, even after those 
have been deleted which present the significant nonendocrin dis- 
orders as secondary complications. 

4. With but minor exception, all of the individuals show normal 
blood-sugar levels and the several group averages are entirely wdthin 
conventional limits. 

5. The majority of the patients in the series show a depressed 
tolerance for galactose which is characteristic of the several con- 
ditions involved. 

6. Exception to the foregoing is noted in the case of thjToid 
failiue, and far more strikingly in hj^ofunction of the pituitary, 
where increased galactose tolerance is occasionally associated wdth 
glycosuria. 

7. The same condition of glycosuria with normal blood sugar is 
noted in the physiologic state of pregnancy. 

Conclusion. 1. It is concluded, that the phenomenon of glyco- 
suria is no more than one common end result of a wide variety of 
causes, many of which cannot be demonstrated to produce the effect 
through influence on or by the function of the pancreas. 

2. From this it is deduced that there are a number of factors 
concerned with the regulation of carbohydrate metabolism, of which 
the intrinsic function level of the islands of Langerhans, although 
most important, is but one. 
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EMOTIONAL HYPERTENSION. 

By Edward J. Stieglitz, M.D., 

ASSISTANT CLfINICAIi PH0FBS50R OF MEDICINE, RUSH MEDICAL COLLEGE, UNIVERSITY OF 
CHICAGO; ATTENDING INTERNIST TO THE CHICAGO LYING-IN HOSPITAL AND 
ASSISTANT ATTENDING INTERNIST TO THE PRESBYTERIAN HOSPITAL, 

CHICAGO. 

It has long been known that emotional stimuli cause variations 
in the arterial tension. These variations are encountered both with 
conscious and subconscious emotional changes. During sleep the 
systolic arterial tension falls, usually as much as 20 mm.^ *2 -3-4.5 
When sleep is restless and disturbed by dreams extraordinary ele- 
vations in arterial tension have been recorded.® Such marked and 
rapid fluctuations as may occur during restless sleep constitute a 
very real menace to individuals with hypertension in whom the 
sudden rise may be responsible for cerebral, pulmonary or gastro- 
intestinal hemorrhages.® The emotional state when awake plays 
an important role in the causation of temporary fluctuations in the 
blood pressure. The observation that the arterial tension is higher 
on the first visit of a patient than at later periods is common Imowl- 
edge. Frequently the blood pressure is found considerably higher 
by an examiner for a life insurance company than the applicant’s 
own physician ever finds it. This is largely because of the emotional 
tension attendant to such examinations. 

The rise in arterial tension associated with emotional excitement 
is exaggerated ’ in individuals with vascular disease and arterial 
hypertension. The most frequent factors in producing temporary 
arterial hypertension in young individuals are nervousness and 
excitement.’ Notable increases in blood pressure oceur in psycho- 
neurotic individuals under mental strain or with anxiety nem-oses.® 
The diastolic tension in epilepsy is extremely labile.^® Moderate 
variations are noted in normal individuals if frequent repeated 
observations are made.^’ No positive correlation is found between 
the height of the blood pressure and its variability 

The variations in arterial tension discussed above are notably 
asymptomatic. Change in arterial tonus with resultant fluctuation 
in the peripheral resistance to the circulation is dependent upon 
vasomotor stimuli. Emotional vasoconstriction or dilatation may 
be quite localized, as shown by the facial blanching or blushing upon 
fear or embarrassment. The ordinary blush, however, is not asso- 
ciated with any gross change in the general systemic blood pressure. 
It is unnecessary here to consider the neurologic control of the 
vascular tone and its mechanism; it sufiices to state that vasomotor 
stimuli may arise from emotional activity and cause distinct eleva- 
tion of tlie systemic arterial tension. 

Exaggeration of a physiologic phenomenon may form a pathologic 
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phenomenon. Minor fluctuations of 15 to 20 mm. of pressure 
occurring under conditions of psychic strain are normally physio- 
logic.^^>^2 Extreme instability of the arterial tone, resulting in such 
exaggerated responses as fluctuations of 50 mm. or more in the 
arterial tension can no longer be considered physiologic. It is with 
such instances of vasomotor instability that the present report deals. 
The subjective manifestations of this interesting neurocirculatory 
phenomena are so variable that careful observation is often necessary 
to elicit the real foundation for the complaints. 

Analyses of Cases. During the last year it has been our privilege 
to see and study 8 cases of extreme vascular instability associated 
with emotional hypertension. Of these cases, 7 were women. 
The average age was thirty-seven years, the maximum age being 
fifty-three and the minimum age twenty-five years. All the 
patients had normal arterial tension when at rest. The average 
blood pressure for the group was 126/80 at rest and 173/109 after 
psychic excitement. In all instances tliis psychic hypertonia was 
associated with definite subjective distress. In 6 out of the 8 cases 
the subjective distress constituted the reason for seeking medical 
advice. Such an average rise in arterial tension of 47/29 on mental 
excitement surely must be considered pathologic. The maximum 
rise in any patient under the stress of emotional strain was 60/32. 

As many of these patients complained of emotional instability, 
a possible connection of the vasomotor instability vdth hj^ier- 
thyroidism was considered likely.^® Such a connection does not 
exist, however, as in 5 particularly suspicious instances in the series, 
determination of the basal metabolic rate revealed rates well within 
normal limits. 

The subjective complaints are enumerated below: 

% 

SUBJECTIVE COMPLAINTS IN 8 CASES OE EMOTIONAL HYPERTENSION. 


Emotional instability 5 

Sexual abnormalities 6 

Urticarial blotching on emotional strain 2 

Flushing and sense of heat on emotional strain 2 

Precordial constriction on emotional strain 2 

Precordial pain on emotional strain 1 

Choking sensations in throat on emotional strain 1 

Epigastric distress on emotional strain 1 

Cephalalgia on emotional strain . . . 1 

Apokamnosis on emotional strain 1 


The relationship of sexual abnormalities is particularly interest- 
ing. All the 6 instances of abnormality occurred in women. In 
3 a distressing borderline nymphomania occurred; 2 complained of 
frigidity, 2 had been sterile for three or four years, although they 
wanted children; 1 had had the pelvic organs removed with an 
artificial menopause. A relationship of ovarian activity and change 
in the arterial tension is frequently observed also in instances of 
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excessive masturbation.^^ Tbe vascular instability associated with 
the menopause is well known.^®-^® It is probable that some physio- 
logic connection exists between gonadal activity and the stability 
of vasomotor control.^^ Any relationship to the adrenal secretion 
of epinephrin is doubtful, as it has been shown that intense and 
prolonged emotional disturbance causes no effect upon the store of 
epinephrin, although numerous drugs diminish it greatly.^^ 

The symptomatology is best illustrated by specific case reports. 
Four of these suffice to reveal the tjT)e of clinical pictures met with 
and to emphasize the variability of the presenting symptoms. One 
factor is common to all— the presenting symptoms are brought on 
by emotional strain and not by exertion. 

Case Reports. Case I. — (P.A.H.l.) A young married woman, aged 
twenty-six years, with a ten months’ old baby, complained of a continuous 
sense of nervous tension with much emotional instability. Prior to her 
marriage she had been conscious of sexual repression and now suffered from a 
mild nymphomania. Had marked and uncontrollable phobias for crowds, 
elevators, trains and automobiles with a sense of panic. On such panic, on 
embarrassment or with unsatisfied sexual desire, she noted what she called 
“heart attacks.” These never occurred with exertion, even on climbing 
three flights of stairs carrying the baby, although during her college life 
she was forbidden gymnasium work because of presumed cardiac disease. 
The attacks were said to consist of a sense of compression in the chest with 
a slow, pounding palpitation and some slight air hunger. There was no 
aura and the precordial distress lasted ten to fifteen minutes. 

During 1918 she had suffered from a severe influenza. Her pregnancy 
in 1927 was uneventful except for severe hemorrhage on deliver 3 '- because of 
a placenta previa. Habits were excellent.' Examination revealed no evi- 
dence of cardiac disease. _ The pulse was 88, regular and no cardiac enlarge- 
ment, murmurs or thrills could be elicited. The arterial tension was 
130/85. On embarrassment the patient immediately complained of having 
an “attack;” the arterial tension was then 190/120. The urine was normal; 
the hemoglobin, 80 per cent (Dare). The basal metabolic rate was -f 5. 
Her response to exertion was good. 

Reassurance to the effect that there was no cardiac disease and explana- 
tion of her distress assisted in calming some of the emotional instability 
and panic. On a second occasion, a week after the first observation, the 
blood pressure rose from 120/70 to 180/108 on excitement. Patient was 
given bismuth subnitrate (10 gr.), tliree times daily. In two months the 
distressing symptoms of panic and precordial distress had completely 
subsided and the instability of the arterial tension was much reduced — 
rising from 120/70 to 135/85 on emotional strain. 

Case II;— (P.A.H. 2.) A married woman, aged fifty-three years, com- 
plained of flushing about the head, vertigo, palpitation with tachycardia 
and cardiac consciousness occurring on emotional strain. Menopause had 
been induced by radium ten j^ears pre^dously. In 1918 the patient suffered 
severety from influenza with a considerable degree of residual mj’^ocarditis 
as a sequel. Chronic constipation and an irritable colon had been present 
for 3 '^ears. Habits were excellent. 

Physical examination revealed nothing of moment. The heart was 
normal to percussion and auscultation, and exertion caused no undue dis- 
tress. The arterial tension was 130/90 but mth the stimulus of fright rose 
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to 170/110, •with typical vertigo, precordial distress and tachycardia, as 
described above. The basal metabolic rate ■was —19. Therapy with 
Lugol’s solution and bismuth subnitrate, 10 gr., three times a day, gradually 
gave complete relief. To date there has been no recurrence. 

Case III. — (P.A.H. 7.) A young, unmarried woman, aged twenty- 
eight A'^ears, complained of great emotional instabihty and a sense of con- 
tinuous -tension. On emotional reaction she was much distressed by the 
appearance of large urticarial blotches about the throat and chest, which 
persisted for ten to fifteen minutes. Occasionally emotional strain pro- 
duced acute sense of heat about the head. Past history essentially unevent- 
ful. Familial emdronment had been that of great nervous tension. Had 
been most unhappy as a girl, resorting to moderate masturbation. vSince 
maturity has been distressed by sexual impotence and leucorrhea. 

Ph}"sical examination revealed nothing of moment, other than the 
instabUit}’' of the vascular tension. At rest this was 120/70 but rose to 
158/108 vfith merel}’’ slight psj’^chic stimulus. Anemia was present, the 
hemoglobin being but 62 per cent (Dare). 

Therapy vnth bismuth subnitrate, as in the other patients, led to a great 
reduction in emotional instability and the associated vasomotor phenomena 
which distressed her. The patient became much calmer and found herself 
more capable of concentration in her Avork as an actress. The instability 
in Avascular tone was simultaneously reduced. 

Case R*. — (P.A.H. 5.) A young divorcee, aged twenty-nine years, 
actiA'e in business, was first seen in June, 1929, complaining of seA'ere attacks 
of " choking,” wliich consisted of a sense of seA’-ere constriction in the throat, 
air hunger and precordial oppression. These attacks were not associated 
with exertion, but with anj’- excitement and particularly erotic emotions. 
For man}’’ j^ears the patient had noted emotional instabihty and some undue 
dj’^spnea upon exertion. 

The past histor}^ was uniUuminating except for the admission of similar 
attacks preAuousl}' at the time of mental strain associated Avdth her dHorce. 
Had always been sexuall}^ conscious and had encountered much difficulty 
in repressing the tendency -to njunphomania. One sister is a pronounced 
n 3 Tnphomaniac. Examination revealed a shghtl}’’ enlarged, soft, symmetri- 
cal thjToid but no tremor, exophthalmos or tachj'^cardia. The pulse was 
84; the basal metabohc rate was -1-9. Examination of the heart revealed 
no abnorniahties. The arterial tension was 120/70, but rose suddenly to 
180/102 Avith acute choking distress on discussion of erotic problems. Later 
a spontaneous attack of distress occurred, at which time the arterial tension 
Avas 170/102. The charting of respirations during the basal metabolism 
test showed three regular cj^cles of h3’-perpnea which Avere not related to 
}jh 5 'sical actmty. 

Therap 3 ’’ Asdth bismuth subnitrate led to moderate improvement, but 
complete relief from aU the distressing s 3 Tnptoms occurred when erotic 
stimulation was aAmided. 

Comment. The pathogenesis of this emotional vasomotor insta- 
bility is not clear. In some AA^ay the normal equilibratory mechanism 
of the circulation is disturbed and an exaggerated, uncompensated 
response of generalized Amso constriction occurs on psychic stimula- 
tion. The chief source of change in the peripheral resistance to 
the circulation, or the diastolic pressure, lies in arteriolar constric- 
tion. This constriction is dependent upon a constant flow of 
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impulses along the sympathetic nerve fibers to the smooth muscle 
in the arterial walls. Vasomotor nerves contain both constrictor 
and dilator fibers.^® Hypertension may be defined as an “irritable 
vasomotor condition.”®® In so-called “essential” hypertension the 
arteriolar hypertension becomes relatively continuous. Not so here, 
for under conditions of psychic rest these patients all displayed 
normal blood pressures. 

In addition to the extreme lability of the vasomotor apparatus 
as observed in these patients, the factor of habit must be given 
consideration. ■ It has been pointed out that a vessel by constant 
use of its power of contraction may acquire the habit of so respond- 
ing to the same degree when the stimulus is lessened or when another 
form of stimulus is received.®^ Fatigue of the arteriolar musculature 
increases its irritability^^ and so exerts an influence in the perpetua- 
tion of this instability. 

Heredity may play some role in the production of such arterial 
instability,®® as the majority of these patients are emotionally similar. 
They are tense, absorbed, unable to relax and often depressed.®® 
Physical characteristics are not noteworthy. Endocrinologic faults 
of hereditary origin are not unlikely etiologic factors. No clinical 
evidence of adrenal dysfunction was encountered in these patients. 
That hyperthyroidism is not a factor is indicated by the normality 
of the basal metabolic rates of these patients. There does appear 
to be a rather close relationship to gonadal activity, however. It 
has been observed that the average blood pressure of women with 
abnormal menstrual function is higher than in the normal.®^ It is 
probable that at least some part of the ovarian hormone acts to 
reduce arterial hypertonia. The symptomatology presented by this 
series of patients with acute emotional hypertension rather closely 
resembles that of the climacteric.^® Only 1 patient of the series, 
however, had reached the menopause. 

As yet, it is impossible to say whether the primary fault lies in an 
inherent emotional or psychic instability with constant turmoil or 
whether this emotional instability results from the circulatory dis- 
turbance. An identical question is presented b}'’ the restless mental 
flutter and inability to concentrate in long-standing arterial hyper- 
tension.^'^ In therapeutic attack upon both problems the results 
are very similar whether emotional sedatives, such as sodium bro- 
mid, or vascular sedatives, as bismuth subnitrate, are employed.®®*®'^ 
Reassm-ance and intimate cooperation between patient and physi- 
cian can do much to calm the troubled waters of emotional storms.®® 
Control of the emotional tension by phj^sical rest is neither practical 
nor effective in instances such as these. Small doses of sodium 
bromid, 10 gr., three times per day, as used in the therapy of per- 
sistent hypertension,®® are of some value. Attention to the gonadal 
factor with organotherapy should theoretically be a most important 
mode of therapeutic attack, but so little is known and so much 
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surmised regarding the hormones of the sex glands that as- yet there 
is no rational therapeutic agent available. 

In our own experience, better and more permanent therapeutic 
results are obtained in hypertension of spastic origin with bismuth 
subnitrate as a vascular sedative.^® The pharmacodynamic action 
of bismuth subnitrate is that of minute continuous doses of nitrite 
ions. Instead of the violent, fleeting, quicldy transient, vaso- 
dilatation obtained with the soluble amyl nitrite or nitroglycerol, 
a prolonged and persistent arterial relaxation occurs. Bismuth 
subnitrate is but very slowly soluble, so that a continuous liberation 
of NO3 occurs in the bowel; in the presence of Bacillus coli the 
NO3 is reduced to N02.^® Through such persistent, mild vascular 
relaxation by the nitrite ions vascular rest reduces the arteriolar 
hritability. As in angina pectoris,^'^ the value of bismuth subnitrate 
in these instances of vasomotor instability is in part prophylactic, 
in acting as a snubber to the spastic, erratically contracting arteri- 
oles. It offers the most physiologic type of therapy here.^® 

The symptoms presented by these patients are all directly attrib- 
utable to circulatory disturbances. The one common characteristic 
is the association of these disturbances with emotional reactions, 
particularly with fear, anger, dread or erotic storms. In this respect 
the cardiac symptoms, such as precordial distress, tlioracic con- 
striction, palpitation, dyspnea or choking may be sharply differen- 
tiated from those arising from true cardiac disease. With reduction 
of the cardiac reserve, distress arises upon exertion, not upon 
psychic effort. The cutaneous symptoms of mticarial flushing and 
asymmetric perspiration are the result of local vasomotor distmb- 
ance. It is possible that the severe choking sensation complained 
of by one patient (Case IV) was in part due to angioneurotic edema 
of the upper respiratory passages. Cyanosis of the hands has been 
reported as being a valuable presumptive sign of hypertension.®® 
Vertigo and cephalalgia during these vascular crises are undoubtedly 
due to impairment of the cerebral circulation. 

The prognosis in such emotional hyperpiesia is as yet unsettled. 
This charaeteristic picture probably represents the earliest stage in 
the development of so-called “essential” hypertension. A perma- 
nent hypertension may later develop on a basis of such unusual 
nervous and vasomotor irritability.®^ The majority of patients 
with hypertension reveal the so-called nervous temperament.®® The 
later anatomic changes in the arterial structures occurring in per- 
sistent hypertension are most probably the result of continued 
hypertonia.®®’®^'®®'®® Early correction of emotional hypertension 
apparently prevents any permanent vascular damage, but recur- 
rences must be watched for. It is suggested that this form of dis- 
turbed vascular tension should be considered as “potential arterial 
hypertension.” Such extreme vasomotor instability repesents a 
precursor to vascular disease with arterial hypertension. Per- 
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sistence of hypertonia leads inevitably to fatigue of the arteriolar 
musculature and, with fatigue, hyperirritability occm’S and, there- 
fore more spasticity and additiona,! fatigue. Thus a vicious circle 
is set in motion, which probably is a most significant “perpetuating 
factor’’ in the pathogenesis of arterial hypertension.^^ 

Summary. Exaggeration of the vasomotor response to emotional 
stimulation causes an acute arterial hypertension in certain patients, 
with associated subjective symptoms. The rise in arterial tension 
is so marked as to constitute a definite menace to physical health. 
The symptoms are quite variable, being referable to the cardiac 
apparatus, the head, cutaneous sensations and the respiratory func- 
tions. The symptoms are all physiologically dependent upon vaso- 
motor phenomena. Emotional instability is characteristic of this 
group. Sexual disturbances are likewise frequent and notable. 

Such emotional hypertension may form the basis of later perma- 
nent arterial hypertonia. It, therefore, may well be considered as 
a “ potential hypertension.” This clinical syndrome must be sought 
for by blood-pressure observations, in all instances where patients 
complain of physical distress attendant upon psychic strain. The 
emotional instability so characteristic of these vasomotor phenomena 
may be the result of the circulatory instability, or wee mrsa. Thus 
far, the most satisfactory method of therapy has been the adminis- 
tration of bismuth subnitrate in 10-gr. doses, thrice daily, as a 
vascular sedative and depressant, combined with reassurance. It 
is important that these patients be thoroughly convinced that they 
are not suffering from heart disease, as many of them believe. 
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There is division of opinion concerning the role of the iirethi'al' 
infection in the etiology of gonorrheal artluitis. There are two 
views: (1) That the arthritis is a manifestation of a gonococcal 
septicemia; (2) that the arthritis is a distant result of focal infection 
in prostate or seminal vesicles. 

According to the first view, gonorrheal arthritis is comparable to 
arthritis developing during the course of pyogenic infections, pneu- 
monia and other infectious diseases. The factors concerned are the 
virulence of the organisms and the resistance of the patients. 

According to the second view, gonorrheal artliritis follows exten- 
sion of the urethral infection to the prostate and seminal vesicles. 

Methods of treatment are numerous. As they are all based on 
either of the above theories, they may be divided into nonfocal and 
focal measures. 

Some examples of nonfocal measures are; (1) Vaccines and 
foreign proteins to promote antibody formation; (2) immobilization 
of the afiected joints— on the groimds that the gonococcal infection 
is self-limited; (3) the use of heat, diathermy or irrigation through 
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surgical incision of the joint capsule to destroy the organisms around 
the joints. 

Focal measures are represented by seminal vesiculotomy; seminal 
vesiculectomy; medication of the vesicles by various means; mas- 
sage of the prostate and vesicles. 

The current literature of the disease deals mainly with the value 
of particular methods of treatment. Good results have been 
obtained in some cases with every method. Usually the immediate 
result is considered the measure of effectiveness. There is a ten- 
dency to ignore clinical types; to credit cures to the remedy and bad 
results to the obstinacy of the disease. 

It is well to remember that all the clinical characteristics of 
gonorrheal arthritis were described before the discovery of the 
gonococcus. They were thoroughly studied by observers who 
believed in the specific nature of the affection, as opposed to those 
who doubted the likelihood of gonorrhea being the cause of a distinct 
form of “rheumatism.’^ After the discovery of the gonococcus these 
clinical features were considered gonococcal in the sense that 
gonococci cause a form of arthritis that differs, in some respects, 
from that caused by other bacteria. 

The role of the urethral infection in the etiology of gonorrheal 
arthritis can be determined only by study of these clinical features 
with relation to the focal theory, that is, by clinical investigation 
of the urologic lesions associated with the various types of artlu’itis. 

This paper consists of a study of 28 cases from this standpoint. 

Case Reports. Cases in Which Aethritis Developed During Acute 
Gonorrhea. Case I. — Nine daj^s after gonorrhea, patient developed chill 
followed by temperature of 103° F.; left hand swollen and painful. Patient 
examined following day; circumscribed area over extensor tendons of left 
hand swollen, hot, red, painful and tender; seminal vesicles not palpable; 
prostate sHghtly soft and felt hot. Patient adwsed to stay in bed; no local 
treatment. Next day the temperature was normal and arthritis subsiding; 
four days later the hand was normal. The urethritis responded to routine 
treatment. 

One year later, no recurrence of arthritis; prostate normal, vesicles not 
palpable; secretion normal. 

Comment. The acute onset of the arthritis and the heat over 
the prostate suggests that absorption in this case wms from the 
prostatic uretlira. Rest in bed was sufficient to cause subsidence. 
No other similar case has been encountered. 

Case II.— Seventeen days after gonorrhea, lumbar back painful on motion 
and at rest unless supported; right knee painful on motion but not swollen 
or discolored. Roentgen ray; no pathologic bone changes. Prostate 
shghtU bogg}’-; seminal vesicles palpable but not hot. Treatment consisted 
of urinary sedatives and hot sitz bath twice daily. Artluitis subsided in 
three days; urethritis responded to treatment. One year later, no recur- 
rence of arthritis; prostate normal; vesicles not palpable; secretion normal. 

Case III— Seventeen days after gonorrhea, dorsal aspect left wrist and 
metacarpophalangeal joint of left thumb painful and slightly swollen; no 
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heat or discoloration. Prostate slightly soft; both vesicles palpable- but 
not hot; paraphjTnosis* Treatment, paraphymosis reduced; hot sitz bath 
twdce daily. Arthritis subsided in four days. Six months later, no recur- 
rence of arthritis; prostate slightly soft; vesicles not palpable; secretion, 
living spermatozoa, 40 to 50 pus cells to high-power field. 

Case IV.— Twenty days after gonorrhea, dorsal aspect of left wrist 
painful and slightly swollen; left Icnee painful on weight bearing; slight 
swelling of both sides of patella. Prostate slightly soft ; left vesicle palpable ; 
right vesicle not palpable. Treatment, hot sitz bath tuice daily. Arthritis 
subsided in four days. Four months later patient contracted another 
gonorrhea, seminal vesicles not palpable, no arthritis. One year later, no 
recurrence of arthritis, prostate slightly soft, vesicles not palpable, secretion, 
living spermatozoa, 15 to 20 pus cell^ to high-power field. 

Comvient on Cases II, III and IV. In these cases the affected 
joints were painful; but s\velling, when present, was slight, and 
there was no heat or redness. Both seminal vesicles were palpable 
in Cases II and III and the left vesicle Avas palpable in Case IV; 
heat was not noted over the vesicles in any of these cases. The 
arthritis subsided in all cases in a few days. 

The acute joint inflammation of gonorrheal artliritis is often 
preceded by pain and slight swelling of the joints. Cases such as 
these, in which the joint involvement subsides instead of advancing 
to the stage of acute inflammation, are occasionally encountered. 
They may form the basis for claims for effectiveness of various 
remedies in checking the advance of gonorrheal artlu-itis. 

The explanation offered here is that the arthritis subsided because 
the process in the vesicles subsided and absorption stopped. Had 
the involvement of the vesicles continued to the stage of acute 
seminal vesiculitis the joints would have become acutely inflamed. 

Case V. — Duration, three days. Acute inflammation of extensor ten- 
dons of right hand and wrists; right Imee painful on motion. Seminal 
vesicles not palpable but increased heat noted over right vesicle area. 

Case VI.— Duration, seven days. Acute inflammation of extensor 
tendons of left hand and wrist. Left seminal vesicle palpable and hot; 
right vesicle palpable. 

Case VII. — Duration, eight days. Acute inflammation of tendons over 
instep of left foot; both shoulders, dorsal and lumbar back painful. Both 
vesicles palpable and hot. 

Case VIII. — Duration, eight da 3 '^B. Acute inflammation of tendons 
around external malleolus of both feet. Both vesicles palpable and hot. 
Stricture of small caliber in anterior urethra. 

Case IX. — Duration, sixteen da^'s. Acute inflammation of extensor 
tendons of left hand and wrist; muscles of forearm wasted. Both vesicles 
palpable and hot. 

Case X. — Duration, eighteen da^'^s. Acute inflammation of extensor 
tendons of right hand and wrist and involving flexor tendons of wrist; acute 
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inflammation of periarticular tissues of left anide. Both vesicles palpable 
and hot. 

Case XI. — Duration, twent3''-three daj'^s. Acute inflammation of exten- 
sor tendons of left hand and wrist and periarticular tissues of right ankle. 
Both vesicles palpable and hot. 

Case XII. — Duration, forty da3’'s. Acute inflammation of periarticular 
tissues of right knee, both ankles and metacarpophalangeal joint of right 
thumb; lumbar back and right temporomandibular joint painful on motion. 
Both vesicles palpable and hot. 


April - i92H 



• = INJECTION OF VESICLES 

Chart I. — Temparature chart of Case XII, 

Comment on Cases V, VI, VII, VIII, IX, X, XI and XII. 
These are typical examples of acute gonorrheal artliritis in the 
stage of acute joint inflammation. Gonococci were present in the 
urethral discharge in every case. The artlmitis developed in from 
five to thirty-three days after gonorrhea. Roentgen-ray studies 
showed decalcification of the bones of the acutely inflamed joints 
at some time during the course of the disease. 

One or more of the affected joints in each case were swollen, 
hot, reddened and tender. Acute inflammation of the seminal 
vesicles was denoted in each case by the presence of heat over one 
or both of these organs. 

The arthritis was unilateral in Cases V, VI and IX and in Cases 
V and VI the acute vesiculitis was unilateral and on the same side 
as the arthritis. The arthritis was bilateral in Cases ^TI, VIII, 
X, XI and XII and the acute vesiculitis was bilateral in these cases. 

These findings indicate that the acute arthritis is dependent upon 
the acute vesiculitis and that the duration of the acute joint inflam- 
mation depends upon the duration of the acute vesiculitis. 

These patients were treated by the injection of Pregl’s solution 
into the seminal vesicles through the rectal mucosa as first described 
b}’’ Stellwagen in 1925.^ This procedure checked the absorption 
from the vesicles and in each case the acute inflammation of the 
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joints subsided; that is, pain became less severe, swelling decreased 
and heat and redness disappeared.^ The injections were also fol- 
lowed by decline in the fever. It may be inferred from this action 
of the injections that the fever in such cases depends upon the acute 
vesiculitis. The temperature chart of Case XII is presented as 
being tj^jical of the group. 

Further treatment consisted of massage of the prostate and 
vesicles in order to rid these organs of infection. This was started 
as soon as it was thought that the vesicular inflammation had 
subsided sufficiently to permit of massage without danger of causing 
exacerbation of the vesiculitis with recurrence of the arthritis. 
Further improvement in the arthritis consisted of gradual decrease 
in the periarticular swelling, gradual increase in mobility of the 
joints and gradual decline with eventual disappearance of pain on 
motion. 

In Cases VT and X the patients failed to report after subsidence 
of the acute artlmtis. 

All the other patients were under observation, either continuously 
or at intervals, until complete subsidence of the arthritis and were 
examined at subsequent intervals. Relevant data on the subse- 
quent condition of the joints and prostate and vesicles follows: 

Subsequent Condition of Cases V to XII. Case V. — One j^ear after 
discharge; No sjTnptoms of arthritis; Roentgen ray, no pathologic bone 
changes; secretion after massage; living spermatozoa; no excess of pus. 

Case VII. — Six months after onset: No symptoms of arthritis; Roent- 
gen ra}-^, no pathologic bone changes; prostate soft; vesicles palpable; secre- 
tion, nonmotile spermatozoa, lOO’s pus cells to high-power field. 

Case ‘S'III. — One year after onset; No s^miptoms of arthritis; Roentgen 
ray, no pathologic bone changes; secretion after massage, normal; stricture 
dilated to 30° F. 

Case IX. — Discharged from hospital in twenty days: Acute inflamma- 
tion subsided, but there was marked periarticular thickening of left wist. 
One year later, without subsequent treatment, slight periarticular thicken- 
ing, grip normal and muscles of forearm normal; Roentgen ray, decalcifica- 
tion of bones and narrowing of joint space; prostate boggy; vesicles palp- 
able; secretion, lOO’s pus cells; culture, pneumococci and Gram-negative 
bacilli belonging to the Friedlander group. Two years later, without 
intervening treatment, left wist normal clinically; Roentgen ray; narrow- 
ing of the joint space and no pathologic bone changes except for fracture 
of lower end of radius which is united in good position. (Patient had 
sustained a Colles fracture.) Prostate soft; vesicles palpable; secretion, 
lOO’s pus cells. 

Case XI. — One year after discharge; no symptoms of arthritis; a:-ra5'-j no 
pathologic bone changes; prostate normal, vesicles not palpable; secretion, 
normal. 

Case XII. — ^Two years after discharge; no symptoms of arthritis; s-ray, 
no pathologic bone changes; prostate normal vesicles not palpable; secretion 
normal. 
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Comment. Recovery from the artliritis was complete in each of 
these cases. However, recovery from the artliritis should not be 
accepted as the sole standard of cure. Cure cannot be considered 
complete unless infection is eradicated from the prostate and seminal 
vesicles. This is illustrated in Cases V, VIII, XI and XII. 

Cases in Which There Was Persistence of Joint Disability After 
Gonorrheal Arthritis. Case XIII.— Four months after gonorrheal 
arthritis: Left knee still slightly swoUen; restriction to full extension and 
fleidon; muscles above and below knee wasted; patient unable to bear full 
weight on left knee and uses crutches; slight swelling metacarpophalangeal 
joint of right thumb; right shoulder painful on motion. Roentgen ra5^:- 
irregular areas of marked decalcification of bones of left knee; small quantity 
of fluid in joint. (Figs. 1 and 2.) Prostate slightly soft; both vesicles palp- 
able and tender; secretion, nonmotile spermatozoa, 70 to 80 pus cells to 
high-ipower field; no gonococci; culture, no growth at end of seventy-two 
hours. Treatment, vesicles injected with Pregl’s solution; later, massage 
of prostate and vesicles; left knee baked in Orthopedic Department; patient 
resumed work in six months. Two years later, no recurrence of arthritis; 
Roentgen ray, no pathologic bone changes (Fig. 3) ; prostate normal; vesicles 
not palpable; secretion, normal. 

Case XIV. — Both heels painful since gonorrheal arthritis seven years 
ago. Operation for removal of spurs from both heels tluee years ago with 
no relief from pain. Roentgen ray: advanced hypertrophic osteoarthritis 
of bones of both feet. Prostate soft; vesicles palpable; secretion, nonmotile 
spermatozoa, lOO’s pus cells; culture. Staphylococcus albus. 

Case XV. — Bonj'' ankylosis of right -wrist nine months after gonorrheal 
arthritis which was treated by cast. Prostate slightlj'- soft; vesicles barely 
palpable; secretion, nonmotile spermatozoa, SO to 100 pus cells to high- 
power field. 

Case XVI. — Partial ankjdosis of right wrist and metacarpophalangeal 
joints of right middle, ring and little fingers, three months after gonorrheal 
arthritis. Roentgen ray, general decalcification of the bones of the right 
hand and wrist; the articular cartilage between the carpal bones has been 
absorbed. Prostate normal; vesicles not palpable; secretion, normal. 

Comment on Cases XIII, XIV, XV and XVI. A tendency to 
chronicity is widely believed to be a necessary clinical featiue of 
gonorrheal arthritis. 

Joint disability after the subsidence of the^ acute stage of the 
disease is due to the persistence of subacute inflamrnation of the 
joints, to ankylosis or to the gradual development of osteoarthritis. 
It is questionable whether these complications are always due to 
clironicity in spite of treatment rather than to improper treat- 
ment. Proper treatment should aim at the prevention of these 
complications. 

The means of prevention should be sought in study of the rela- 
tionship between the urologic lesions and the joint lesions.^ The 
significant fact of this relation is the association of the subsidence 
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of tlie acute joint inflammation with the subsidence of the acute 
vesiculitis. 

In the stage of subacute joint inflammation the vesicles are 
palpable but not hot. Absorption from such vesicles may cause the 
continuance of subacute inflammation of the joints which may be 
followed by osteoarthritic bone changes. Osteoarthritis may also 
occur insidiously, that is, without inflammation of the parts. 

Case XIII is an example of the continuance of subacute joint 
inflammation due to the continuance of absorption from the vesicles. 
Focal treatment resulted in complete recovery. 

Measures directed solely to the joint inflammation are recom- 
mended by some writers in such cases. The good results attributed 
to this form of treatment are due rather to spontaneous subsidence 
of absorption from the vesicles. In cases in which absorption from 
the vesicles continues nonfocal measures, such as drainage of the 
joint, are apt to be followed by the tragedy of bony ankylosis. 

Case XW is an example .of the development of osteoartlultis 
after apparent recovery from gonorrheal artlmitis. This is an exam- 
ple of the futility of nonfocal measures (which in this case was the 
removal of spurs) in the presence of absorption from the vesicles. 
This patient had three attacks of iritis and, on medical advice, had 
his tonsils and several teeth removed, but was never given an exam- 
ination of the prostate and vesicles. 

Case 'KY is an example of the spontaneous subsidence of gonor- 
rheal arthritis. Two joints were originally affected; treatment of 
one joint by means of a cast resulted in bony anlcylosis. The 
patient also had persistence of infection in the vesicles. In view of 
the possibility of osteoarthritis from this source, the vesiculitis 
must be considered almost as grave a complication as the ankylosis. 
A’^Tiile it is true that not all infected vesicles are focal areas, still it is 
impossible to be sure that absorption will never take place. 

Case XW illustrates the tendency that the disease, at times, 
exhibits to spontaneous recovery. There was spontaneous subsi- 
dence of the focus and unaided eradication of infection from the ' 
prostate and vesicles. 

Cases in WmcH Recurehncb OcctraHED After Afparbnt Cure of 
Gonorrheal Arthritis. Case XVII. — In 191S gonorrheal arthritis of 
right knee for nine months. In 1921 both ankles painful and swollen and 
both heels painful; unable to work since 1922. In 1924 osteophjdes re- 
moved from both heels with no relief from pain. 

Patient first seen, March, 1925; both heels, right knee and left shoulder 
painful; walks with difficulty. Prostate boggj’^; both vesicles palpable. 
Vesicles injected; later prostate and vesicles massaged. Patient returned 
to Avork in two months and did not report for further treatment. 

In October, 1928, recurrence of arthritis for four weeks; metacarpophalan- 
geal joint of left great toe painful and slightly swollen; both heels painful, 
interphalangeal joint of left thumb painful and slightly swollen. Roentgen 
ray: no patholo^c changes of bones of left thumb, there is decalcification 
of the bones of both feet, flattening of the left os calcis, general osteo- 
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arthritis of the bones of the left foot, particularly the tarsal bones, osteo- 
periostitis of the right os calcis.^ Prostate slightly soft, vesicles palpable, 
secretion, 90 to 150 pus cells to high-power field. Arthritis again responded 
to focal treatment. 

Case XVIII. — In_1921 gonorrheal arthritis of both feet, knees and hips, 
afiiicted for about eighteen months. In September, 1926, both knees and 
ankles swollen and shghtly painful. Roentgen ray: there is a small spur on 
the posterior-inferior angle of the right patella and a smaller spur in the 
same position on the left patella, there is general decalcification of the bones 
of both feet with a small spur on the under surface of both os calci. (Fig. 4.) 
Prostate, areas of induration in both lobes, both vesicles palpable, secretion, 
50 to 100 pus cells to high-power field, culture, no growth at end of seventy- 
two hours. Arthritis responded to focal measures. 

Two years later patient had received massage of prostate and vesicles 
every three months, no recurrence of arthritis. Roentgen ray: there is no 
increase in the size of the spurs on the patella or os calci and the bones of 
both feet show return of normal bone salt content. (Fig. 5.) 

Case XIX. — In 1918 gonorrheal arthritis of both knees and ankles. In 
May, 1927, pain and slight swelling of right knee, anterior arch of right foot 
and left anHe. Roentgen ray: large osteophyte on the under surface of 
both os calci. (Fig. 6.) Prostate shghtly soft, both vesicles palpable. 
Arthritis responded to focal treatment. 

Two years later, no symptoms of arthritis. Roentgen ray; no increase 
in the size of the spurs. (Fig. 7.) Prostate normal, vesicles not palpable, 
secretion, normal. 

Case XX. — In 1919 gonorrheal arthritis of both knees and ankles; 
joints swollen for four months and painful for another year. In January, 
1927, right ankle, both knees, left great toe and right thumb painful and 
swoUen; arthritis gradually subsided in all joints except right thumb, 
although right ankle was sore and painful at times. Patient first seen, 
March, 1928, with right thumb painful and swoUen at interphalangeal and 
metacarpophalangeal joints; both ankles normal clinically, but right ankle 
becomes sore and painful after day's work. Roentgen ray: right thumb, 
no pathologic bone changes; right ankle, large osteophjiiic spur on the 
anterior and external aspect of the lower end of the right tibia; decalcifica- 
tion of the lower end of the fibula, the external aspect of the lower end of the 
tibia and the external aspect of the astragalus; there is irregularity of the 
external aspect of the astragalus and a circular area of bone infection in the 
superior, external aspect of the astragalus. (Fig. 8.) Prostate normal; 
vesicles barely palpable; secretion, normal prostatic fluid, mucous with 
entangled nonmotile spermatozoa and few pus cells; culture, no growth at 
end of forty-eight hours. Treatment, massage once monthly. 

Ten months later, right thumb normal clinicalb^ and not painful for past 
eight months; right ankle still sore at times. Roentgen ray: there is 
definite, although moderate, improvement in the osteoarthritic changes in 
the right ankle. There is a general increase in the bony density of the 
structures around the external aspect of the ankle. The external aspect 
of the astragalus is more regular. The chronic bone abscess cavity is 
slightly smaller and bone condensation has occurred around its circum- 
ference. (Fig. 9.) 

Case XXI.— In 1906, gonorrheal arthritis of ankles, knees, shouldens, 
wrists and elbows; in bed eighteen months and crippled four years. In 
1915, recurrence in shoulders, elbows, uTists and fingers; well in about 
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three mouths. In 1927, recurrence in both shoulders, knees, wrists and 
left thumb; in bed two months. In May, 1928, left shoulder still painful 
on raising arm liigh; metacarpophalangeal joint of left thumb slightly 
swollen and painful. Roentgen ray; bursitis of left shoulder; no other 
pathologic bone changes. Prostate normal; vesicles not palpable; secretion, 
nonmotile spermatozoa, 30 to 50 pus cells to high-power field. 

Comments on Cases XVII, XVIII, XIX, XX and XXL Lia- 
bility to recurrence is another clinical feature widely believed to be 
characteristic of gonorrheal arthritis. 

The facts of the relationship between the joint lesions and the 
urologic lesions, as shown in the study of these cases, indicate rather 
that recurrence should be considered a preventable complication. 

Infection was present in the seminal vesicles in all these cases. 

Three features of the arthritis are worthy of mention as bearing 
on the focal nature of these cases; (1) Osteoarthritic bone changes 
were present in all but 1 case; in this one exception there was 
calcification of a bursae. (2) The recurrent attacks did not always 
involve all the joints originally affected and often joints which were 
unaffected in the original attack were involved in the recmrences. 
(3) The inflammation of the joints in the recurrent attacks was not 
as acute as in the original attack. 

In other words, these cases are not true recurrences of the original 
gonorrheal arthritis. They are instances of arthritis due to exacer- 
bation of seminal vesiculitis which originated during the original 
gonorrheal arthritis. They are complicated by osteoarthritis due 
to insidious action of the focal lesions. 

Prevention of such cases depends upon complete eradication of 
infection from the prostate and vesicles after acute gonorrheal 
arthritis. 

Cases in Which Ahthritis Detoloped After Gonorrhea Was Ap- 
PABENTLY CuREi). Case XXII. — Three years after gonorrhea; Scant 
mucoid, urethral discharge; right ankle sore; few days later, left ankle sore; 
both ankles painful and swollen; both elbows and wrists and lumbar back 
painful. Ten days later arthritis had entirely subsided in all joints except 
ankles. Pain, swelling, tenderness and slight discoloration over tendons 
around external malleolus of both ankles. Roentgen ray; no pathologic 
bone changes. Prostate swollen; both vesicles palpable. Arthritis 
responded to focal treatment. 

Two years later; No recurrence of arthritis; Roentgen ray; no pathologic 
bone changes. Prostate normal; vesicles not palpable; secretion, normal. 

Case XXIII. — Six years after gonorrhea; Scant mucoid, urethral dis- 
charge; left epididymitis; both heels and anterior arches of both feet painful. 
One week later j both ankles painful and swollen; right wrist and metacarpo- 
phalangeal joint of right index finger painful and slightly swollen; both 
knees painful and swollen. One month later arthritis had subsided in all 
joints except knees and ankles. Roentgen ray: no pathologic bone changes. 
Prostate slightly soft; both vesicles barely palpable. Stricture of small 
caliber in anterior urethra. Arthritis responded to focal treatment. 
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One year later; no recurrence of arthritis; ic-ray, no pathological bone 
changes; prostate soft, vesicles not palpable; secretion, normal. Stricture 
dilated to 29° F. 



® = twjECT/ON OP Vesicles 

Chart IL — Temperature chart of Case XXII. 


Auc^usr- [928. 



• = INJECTION OF VESICLES 
Chart III. — Temperature chart of Case XXIII. 

. Comment on Cases XXII and XXIII. The clinical features of 
the artlu’itis in these cases differ in no essential respect from those 
usually considered characteristic of gonorrheal artliritis. The 
affected joints were painful for a few days before swelling developed, 
several joints were involved and the artliritis finally settled in some 
of the larger joints. 

Clinicians who believe that gonococci cause a distinct form of 
arthritis are very apt to diagnose such cases as gonorrheal arthritis, 
basing the diagnosis on the clinical course, the history of pre\u*ous 
gonorrhea and, perhaps, the presence of Gram-negative extracellular 
diplococci in the prostatic secretion. Such a diagnosis is in error 
and may lead to the institution of inappropriate treatment which 
may be followed by grave consequences. 

These cases are more properly called postgonorrhenl arthritis and 
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are due to absorption from vesicles which have become tlie seat of 
postgonorrheal infection. 

Case XXIV. — One year after gonorrhea*. Recurrent urethral discharge 
negative for gonococci; severe pain over right sacroiliac joint; surrounding 
tissues tender. Roentgen ray, some absorption of the cartilage of the 
right sacroiliac joint. Prostate slightly soft, both A^esicles palpable and 
tender. Arthritis treated by injections of vesicles and later massage of 
prostate and vesicles. _ Four months later, no symptoms of arthritis, pros- 
tate shghtly soft; vesicles barel}'^ palpable; secretion, 10 to 15 pus ceUs to 
high-power field; culture, Staphylococcus albus. 

Case 'XXV . — Three months after gonorrhea: Both shoulders and lum- 
bar back painful in morning; pains subside somewhat during day. Pros- 
tate slightly soft; both vesicles palpable and tender; secretion, nonmotile 
spermatozoa, lOO’s pus cells. Arthritis relieved in three weelcs after 
biweekly massage. 

Case XXVI. — Four years after gonorrhea; Both luiees and both ankles 
painful; metacarpophalangeal joint of left thumb painful and slightly 
swollen. Roentgen ray; no pathologic bone changes. Prostate slightl 3 " 
soft; both vesicles palpable; secretion, nonmotile spermatozoa, 50 to 60 
pus cells to liigh-power field; culture. Micrococcus ureto. Staphylococcus 
albus. Massage twice w'eeklj"; arthritis relieved in three months. 

Two j^ears later: No recurrence of arthritis; prostate normal; vesicles 
not palpable; secretion, normal. 

Case XX^TI. — Both shoulders painful at times since gonorrhea, five 
jmars ago; pains wmrse in past two months; no relation to movement of 
arms. Roentgen raj’-, no pathologic bone changes. Prostate soft; vesicles 
palpable; secretion, nonmotile spermatozoa, lOO’s pus cells; culture, 
Staphjdococcus albus. hlassage t-wice weeklj’-, arthritis relieved in three 
months. 

One j’ear later: No recurrence of arthritis, prostate soft, vesicles 
barel}'- palpable; secretion, nonmotile spermatozoa, lOO’s pus cells. 

Case XXVIII. — Fifty j’-ears after gonorrhea: Lower back painful and 
sore. Roentgen ray, some hypertrophic osteoarthritis of second and third 
lumbar vertebrje. Prostate slightly soft; vesicles not palpable; secretion, 
50 to 60 pus cells to high-power field; culture, Staphylococcus albus, Strep- 
tococcus nonhemolyticus. Pain greatly relieved in few weeks by massage 
of prostate twice weeklj^. - , 

One year later; Back sore at times; prostate slightly soft; vesicles not 
palpable; secretion, 50 to 60 pus cells to high-power field. 

Comment on Cases XXV, XXVI, XXVII and XVIII. Infection 
w’as present in the prostate and vesicles in 4 of these cases and in the 
prostate only in 1 of the cases. These lesions are commonly called 
postgonorrheal. 

It is questionable W’hether infection in the prostate and vesicles 
in such cases follow’ed actual invasion of these organs by gonococci 
dming the course of the gonorrhea. It may be that these lesions 
are due to later invasion from the posterior urethra of infection 
following the gonorrheal posterior urethritis. 

How'ever, arthritis from such foci may be considered largely 



Fig. 1. — Case XIII. Four months after gonorrheal arthritis. There are irregular 
areas of marked de calcification of the bones of the left knee. 



Fig. 2.— Case XIII. Same as Fig. 1, but showing distention of the joint capsule 
of the left knee due to fluid in joint space. 





Pig. 3.— Case XlII. Two years after Fig. 2. The bones of the left knee are normal. 



Fig, 4. — Case There is general decalcification of the bones of the right foot 

with a small spur on the under surface of the os calcis. 




Pig, 5. — Case XVIII, Two years after Fig. 4. The bones of the right foot show 
normal bone salt content. There is no increase in the size of the spur on the under 
surface of the os calcis. 



Fiq. 6. — Case XIX. There is a large spur on the under surface of the right os calcjB. 



Fig. 8 Fig. 9 

Fig. 8. — Case XX. There is decalcification of the lo^ver end of the fibula, the 
external aspect of the lower end of the tibia and the external aspect of the astragalus. 
There is irregularity of the external aspect of the astragalus. There is a circular 
area of bone infection in the superior, external aspect of the astragalus. ^ 

Case 9. — Case XX. Ten months after Fig. 8. There is definite, although 
moderate, improvement in the osteoarthritis of the right ankle. There is a general 
increase in the bony density of the structures of the external aspect of the ankle. 
The external aspect of the astragalus is more regular. The chronic bone . abscess 
cavity is slightly smaller and bone condensation has occurred around its circum- 
ference. 
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preventable. The means of prevention consist of reexamination of 
cases of gonorrhea after apparent cure to be sure that such focal 
lesions do not develop. 

Summary. In 2 cases of this series the clinical findings indicated 
that the prostate was the site of the focal infection. In Case I the 
prostate felt hot to rectal palpation and absorption probably 
occurred from the prostatic urethra. The arthritis was acute. 
Such cases should be recognized by routine rectal examinations in 
gonorrheal arthritis. In Case XXVIII the arthritis developed 
fifty years after gonorrhea. Infection was present in the prostate 
but not in the vesicles. 

In all the other 26 cases the clinical evidence indicated that the 
seminal vesicles were the site of the focal infection. The vesicles 
in all cases were soft. The relationship between the arthritis and 
the vesiculitis is shown by the following: 

In 3 cases (II, III and IV) which developed during acute gonor- 
rhea the arthritis was comparatively mild. In these cases the 
vesicles were palpable but not hot. 

In 8 cases (V to XII) of typical acute gonorrheal arthritis the 
seminal vesicles were palpable and hot. The arthritis was bilateral 
in 5 cases in which the vesiculitis was bilateral. The artlwitis was 
unilateral in 2 cases in which the vesiculitis was unilateral and on 
the same side as the arthritis. Injection of the vesicles with 
Pregl’s solution resulted in decline in the fever and subsidence of 
the acute joint inflammation in all cases. The fever and acute 
joint inflammation apparently depend upon the acute vesiculitis. 
Complete cure should include eradication of infection from the 
prostate and vesicles. 

There were 4 cases (XIII to X^T) in which joint disability fol- 
lowed acute gonorrheal arthritis. In 1 case there was persistence of 
subacute joint inflammation, due to persistence of absorption from 
the vesicles after the subsidence of the acute vesiculitis. In 1 case 
there was osteoarthritis due to absorption from infected vesicles. 
In 1 case there was bony ankylosis with persistence of infection in 
the vesicles. In I case there was fibrous ankylosis with spontaneous 
eradication of infection from the prostate and vesicles. 

In 5 cases (XVII to XXI) in which artlu-itis developed subsequent 
to apparent cure of gonorrheal artliritis there was infection in the 
vesicles in all cases. In 4 cases there was osteoarthritis and in 1 
case there was calcification of a burste. 

There were 7 cases (XXII to XX^TII) in which arthritis devel- 
oped after clinical cure of gonorrhea. In 2 of these cases the clinical 
features of the artlultis were such as are usually considered char- 
acteristic of gonorrheal artliritis. Infection of the vesicles was 
present in both cases, but the vesicles were not hot to rectal palj)a- 
tion. In 5 of the cases the artliritis was of the arthralgic type and 
associated with infection in the vesicles. 
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Conclusions. It would appear, then, that the clinical features of 
gonorrheal arthritis are due to the nature of the focal areas rather 
than to the natiwe of the gonococcus. Artluitis due to gonococcal 
infection of the vesicles differs from arthritis due to nongonococcal 
infection of the vesicles only in degree of intensity of the resulting 
joint lesions. The two types exhibit the same predilection of the 
larger joints; are both likely to involve several joints; tend to 
spontaneous cure of some of the involved joints with persistence 
in others. 
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POSSIBLE ILL EFFECTS FOLLOWING INTRAVENOUS USE OF 
AMMONIUM ORTHO-IODOXY-BENZOATE. 

By David W. Baird, M.D., John H. Fitzgibbon, M.D., 

AND 

Arthur S. Rosenfeijd, M.D., 

POnTDAND, ORE. 

(From the Department of Medicine of the University of Oregon and Multnomah 

County Hospital, Portland, Ore.) 

Favorable results in treatment of clironic artlu’itis by intra- 
venous use of ammonium ortho-iodoxy-benzoate reported by 
Young and Youmans,^’^ Smith,® Trauba,'* Cottrell® and many 
others have led to rather widespread use of this method. With the 
exception of that of Manace,® who reports a fatality follovdng the 
intravenous use of this drug, reports have been favorable. Mild 
reactions following administration of the drug have been common, 
and are apparently to be expected, but, with the exception of the 
case reported by Manace, no serious ill effects have been recorded. 

It is the purpose of this report to bring before the profession an 
isolated disastrous experience with this method of treatment in 
order again to emphasize the fact that intravenous treatment may be 
■ not without danger. It will be seen from the cases herewith reported 
that the death of 1 patient and very serious illness of 3^ others 
occurred in spite of the most careful precautions in preparation and 
administration of the drug solution. 
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Previous History of Cases. — Case I. — Male, aged sixty-six years, was 
admitted to the medical department of the Multnomah County Hospital, 
June 22, 1927. The patient was suffering from a chronic deforming arthritis 
of one year’s duration. All of the joints of both upper and lower extremi- 
ties were involved in the process. All active foci of infection were removed. 
The patient was treated with different forms of medical and physical 
therapy for eight months without any lasting improvement. 

Case II. — Male, aged sixty-one years, admitted to the medical depart- 
ment of the Multnomah County Hospital, January 31, 1928. A ^agnosis 
of chronic deforming arthritis was made. The joints of both upper extremi- 
ties and the cervical spine were markedly involved, and the joints of both 
lower extremities involved to a lesser degree. Infected teeth and tonsils 
were removed, and a bilateral radical transantral sphenoethmoidectomy 
was performed. These operative procedures plus medical and physical 
therapy failed to give more than shght temporary improvement over a 
period of three months. 

Case HI. — Male, aged thirty-three years, admitted to the medical 
department of the Multnomah County Hospital, March 7, 1928. A sub- 
acute infectious arthritis involving both knee joints was diagnosed. The 
present attack was of ten days’ duration. A chronic gonorrheal posterior 
urethritis and prostatitis was thought to be the source of infection, and was 
treated in the genitourinary department with definite but slow improve- 
ment in the affected joints. 

Case IV. — Male, aged forty-three years, had been admitted to the 
Multnomah County Hospital several times previous to liis admittance on 
April 9, 1928. The patient had a chronic gonorrheal posterior urethritis 
and prostatitis with recurrent attacks of gonorrheal arthritis involving 
the larger joints of the upper and lower extremities. On previous admit- 
tances, treatments in the genitourinary department, consisting of massage, 
irrigations, instillations, and so forth, had rehevCd the patient of joint 
pain and stiffness. Such local treatment was being carried on with less 
favorable results than on previous admittances; at the same time it was 
suggested that the patient be given ammonium ortho-iodoxy-benzoate. 

* Case V. — Male, aged forty-six years, admitted to the Multnomah County 
Hospital, April, 1928. The patient gave a history of previous recurrent 
attacks of arthritis since 1920. The present attack was of several da 3 ’’s’ 
duration and involved the joints of the left lower extremity Chronic 
gonorrhea, seminal vesiculitis, prostatitis and posterior urethritis, along 
with numerous acute gonorrheal reinfections accounted for the condition. 
The patient was receiving treatments in the genitourinary department at 
the time ammonium ortho-iodox 3 ’’-benzoate was administered. 

Two different preparations of ammonium ortho-iodoxj^-benzoate 
were administered to these patients. The following technique was 
used in preparation and administration of the drug: One gram of 
ammonium ortho-iodoxy-benzoate was dissolved in 100 cc. of normal 
saline solution prepared from freshly distilled water. This was 
injected intravenously by the gravity method, in each instance 
taking between twefve and fifteen minutes for administration. 
Fifty to 100 cc. of normal saline solution was then injected before 
the needle was withdrawn to prevent any possibility of local reac- 
tions at the site of injection. 
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The reactions observed and the results obtained, using the prepa- 
ration of ammonium ortho-iodox3’’-benzoate, known as oxoate 
(Smith, Kline & French), given intravenously, are as follows; 

Case L— Four injections were given at four-day intervals. Reactions 
were noticed in about ten minutes, consisting of smarting sensation in the 
eyes with lacrimation, burning of the tongue, sneezing, slight salh’'ation, 
increased pain and burning in the affected joints. The duration of these 
reactions averaged about one hour. There was no increase in temperature, 
pulse or respiration following administration of the drug. The results 
obtained were, subjectively, slight relief from pain in the joints, twenty- 
four to tliirty-six hours after injection and objectively that a chronic con- 
juncthdtis which the patient had had for weeks entirely disappeared after 
the second injection. The joints showed no changes. 

Case II. — Received four intravenous injections at four-day intervals. 
Reactions started in about ten minutes, consisting of smarting of the eyes 
and burning sensation of the tongue. Pain was greatly increased in all 
of the affected joints following the first two injections. The temperature 
which was previously normal was increased to 100° F. follovdng the first 
treatment and to 99° F. follovung the second treatment. Following the 
third and fourth injections subjective relief was marked. The patient was 
impressed and pleased "with the progress made. Objectively it was noticed 
that flexion and extension of the UTists and fingers and all movements of 
the cervical spine were actively carried out with greater freedom. 

Case III. — Received two intravenous injections at four-day intervals, 
showing only mild mucous membrane reactions after the first treatment. 
After the second treatment the patient developed a generalized toxic 
erythema and no further treatments were given. The joints, however, 
were somewhat improved. 

Case IV and Case V received no treatments with "oxoate.” 

Another preparation of ammonium ortho-iodoxy-benzoate, manu- _ 
factured by another pharmaceutical house, was then used. Cases * 
I, II, IV and V were all given treatments the same day, using the 
same technique in preparation and administration of the drug as in 
previous treatments. The following results were noted; 

Case I. — More severe early reactions were noted than with the four 
previous injections. These reactions gradually became more distressing 
and were accompanied by abdominal cramps, vomiting, diarrhea and 
increased pain in the affected joints. In two and a half hours after the 
injection the temperature was 101° F., axilla; pulse, 124; respiration, 28. 
Restlessness and great anxiety was marked and headache became excruciat- 
ing. The sjTnptoms steadily increased in severity, and in_ spite of all 
efforts toward relief the patient expired eight hours after administration of 
the drug. 

Case II. — Again the early ssmrptoms of burning in the eyes, mouth and 
nose were first noticed, as in the four previous treatments. Abdominal 
cramps with nausea, vomiting and watery bowel _ movements followed. 
The patient then had a severe chill, lasting forty minutes. The tempera- 
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ture rose to 102° F.; the pulse, 130; respiration, 30. There was extreme 
pain in the joints and a severe headache. These reactions lasted twelve 
hours. Following this, there was such a marked stomatitis and gastro- 
enteritis that the patient was unable to eat for several days. The headache 
persisted for days. There was no change noted in the joints. 

Case IV. — The patient had received no previous injections. The onset 
of preliminary symptoms was sudden. Nausea, vomiting and headache 
accompanied the burning, lacrimation and salivation. There was a severe 
chill and the temperature increased to 101° F. The reaction lasted several 
hours and was followed bj'’ a marked gastroenteritis. 

Case V. — The patient had received no previous treatment. Intravenous 
injection of the drug was quickly followed by burning in the mouth, saliva- 
tion and terrific pain in the epigastrium. There was no chiU and only a 
slight rise in temperature. The patient suffered extreme nausea and 
vomiting. Headache was marked and the reaction lasted more than 
twelve hours. 

Autopsy Record. Case I. — (By Dr. W. C. Hunter, April 10, 1928.) This 
is the body of a white male (J. L.), aged sixty-six years. The body is 
emaciated. There is a small swelling on the lower right lid. The knee 
joints are enlarged and there is atrophy of the muscles of the leg and thigh. 

The subcutaneous fat in the usual midline incision is 1 cm. in thiclaiess. 
The cecum is seen to be distended with gas and congested. The peritoneum 
is smooth, moist and glistening. The small bowel is of uniform caliber. 
The stomach occupies the usual position. The spleen is bound do^vn 
posteriorly bj*- fibrous adhesions. The liver is at the costal margin in the 
right midclavicular line. 

The lungs are well aerated anteriorly. The left pleural cavity is com- 
pletely obliterated by old fibrous adhesions. The space occupied by the 
heart is increased in size. The pericardial sac contains about 50 cc. of 
straw-colored fluid. There is a “soldier’s spot” on the anterior surface 
of the right ventricle about 1.5 to 2 cm. in diameter. When the heart is 
opened the chambers contain fluid and clotted blood. The tricuspid valve 
admits two fingers easily. The mitral and aortic valves admit one finger. 
There are no valvular changes except for a few sclerotic plaques on the 
mitral and aortic valves. The musculature of the left ventricle is thickened. 
The coronary orifices are somewhat narrowed by sclerosis but are patent. 
Coronal section shows the coronary vessels to be patent throughout. The 
aorta contains numerous pearlj^-white and yellowish atheromatous plaques 
\vith some evidence of linear wrinkling. There is no evidence of calcifica- 
tion. The esophagus is unchanged. The trachea and main arteries and 
main bronchi contain mucus but the mucosa is intact. The pulmonary 
arteries and veins, the anterior and superior vena? cava? are all unchanged. 
The base of the right lung is adherent to the diaphragm. The cut surfaces 
of the right lung are pink in color and somewhat bloodJ^ There is no 
evidence of pneumonic consolidation. There is a stellate fibrous scar in 
the apex of the right lobe. The left is similar to the right. The right 
adrenal is unchanged. There is a small amount of fatty tissue surrounding 
the right kidnej'^ which is slightl}" adherent to the cajisule. The ca]?sule of 
the right kidney strips readily, leaving a smooth, somewhat nodular surface 
beneath. The cut surfaces pout on approximation. The normal markings 
are somewhat distorted. There is a decrease in the cortex and an increased 
amount of fat in the pelvis. The fatty tissue around the kidneys is gelat- 
inous and rich in fluid. The vessels of the kidne}" are prominent when cut 
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across. The left kidne}" is similar to the right. The wall of the gall bladder 
is somewhat thickened, raised, white in color and contains yellowish bile. 
The common duct, portal vein and its tributaries are unchanged. The 
capsule of the liver is smooth, with a slight increase in the fibrous elements. 
The liver cuts with increased resistance. The cut surfaces show slight 
mottling. The cut surfaces of the spleen are dark red in color. The pulp 
scrapes away easily, lea\dng the Malpighian corpuscles and an increased 
amount of connective tissue standing out prominently. Grossly the pan- 
creas is unchanged. IMien the stomach is opened there is a small amount 
of undigested food material found. The mucosa is covered with a thick 
layer of grajdsh mucous material. The mucosa is bright red in color and 
densely studded vitli petechial hemorrhages. Wlien the large bowel is 
opened the mucosa is marked^'' hj^eremic and congested. This also 
extends into the ileum. The prostate is not increased in size, 

IVhen the calvarium is removed the dura is thickened and the pia arach- 
noid stands high above the convolutions with fluid beneath. AVhen the 
brain is removed aU the cranial fossaj are filled with a yellowish fluid. In 
several areas over the vertex the pia arachnoid shows small stellate scars. 
Sectioning the brain shows the ventricles to be filled with fluid. The 
choroid plexus is intact. There are no areas of hemorrhage or softening. 
There are, however, petechial hemorrhages in the meduUary portion. The 
blood is a cherrj^-red color. 

Anatomic Diagnosis. Marked edema of the brain; dilatation of the 
right heart; congestion of the lungs; marked hyperemia and congestion of 
the mucosa of the colon and part of the ileum; marked congestion of the 
mucosa of the stomach; chronic diffuse nephritis; cloudj’- swelling of paren- 
chjmiatous organs; chronic obliterative fibrous pleuritis, bilateral; fibrous 
splenitis; marked contractures of the hands; swelling of the knee joints. 

Snmmarij. Death appears to be the result of an overwhelming toxemia. 

Pharmacologic Report. Samples of the two preparations used, in 
our treatment of the above cases w'ere submitted to Dr. Harold B. 
Meyers, Professor of Pharmacology, Department of Medicine, Uni- 
versity of Oregon, for analysis. His results are expressed in the 
following communication: 

“We wish to acknowledge receipt of the two preparations of 
ammonium ortho-iodoxj^-benzoate hereinafter referred to as prepa- 
ration "A’ and preparation 'B,' the latter having caused the toxic 
reactions described by you. 

“The hydrogen-ion concentrations of 1 per cent solutions of both 
salts shows that preparation ‘B’ has a pH of 5.35 and preparation 
‘A’ a pH of 5.75. The slightly greater acidity of preparation ‘B’ 
might play some part in the toxic reaction. It is unlikely that the 
difference in hydrogen-ion concentration w’^ould account for more 
than a minor part of the difference in toxicity of the two prepara- 
tions; considering that 1 gram was the total amount of drug injected, 
and that it was given slowdy as 1 per cent solution. 

“Experimental animals injected intravenously ■with 1 per cent 
solutions of preparations ‘A’ and ‘B’ in isotonic saline with buffer 
salts to equalize difference in hydrogen-ion concentrations, show 
that preparation ' B ’ has a much more pronounced toxic effect than 
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preparation ‘AJ These salts were injected in 1 per cent solution 
at the rate advised for human administration in dosage of 14.3 mg. 
per kilo, which is the concentration for an adult of approximately 
150 pounds’ weight. The animal injected with preparation 'B’ 
stopped breathing, lay apparently lifeless and had very feeble heart 
action for some time following injection. Symptoms indicating 
possible fatal results occm’red before the injection was completed. 

“Some have asked if the iodin content of the salt might account 
for the toxic reaction. It is improbable that the iodin liberated 
as iodin from the salt could account for the toxic results because 
the minimal fatal dose of iodin is larger than the total amount of 
iodin contained in the salt. It is my belief that the toxicity is due 
probably to an intermediary substance prepared in the process of 
manufacture, such as an iodoso compound, which is relatively highly 
toxic.” 

Summary. Five cases of different types of arthritis were treated 
with two brands of ammonium ortho-iodoxy-benzoate intravenously. 
With the first preparation, oxoate, 10 injections were given with some, 
alleviation of symptoms and no untoward results. One injection of 
a second preparation given to each of 3 of these cases previously 
treated produced severe toxic symptom in 2 and death in the 
third. A fourth individual suffering from gonorrheal artlmitis who 
had had no previous injections was given one dose of the second 
preparation with toxic reaction. 

Conclusions. Our clinical experience with these four simultaneous 
reactions speaks against the assumption that an individual idio- 
syncrasy either to iodin or salicylates is probable. Furthermore, 
animal experimentation with two different preparations showed a 
difference in toxicity. The technique of administration was identi- 
cal in each instance. It has been suggested and is, in our opinion, 
quite likely that, either in manufacture, administration or decompo- 
sition of the drug in the blood stream, there was set free an inter- 
mediary toxic product which was responsible for the injm’ious effects 
observed. 
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INOCULATION MALARIA; SEXUAL AND ASEXUAL STRAINS. 

By Nicholas Kopeloff, Pii.D., 

KESBARCH ASSOCIATE IN RACTERIOEOGy, NEW YORK STATE PSYCHIATRIC INSTITUTE 
AND HOSPITAL, COLUMBIA-PRESBYTERIAN MEDICAL CENTRE, NEW YORK CITY. 


The practical value of an asexual strain of malaria in tlie treat- 
ment of general paralysis as has already been pointed out, lies in the 
fact that “(a) it eliminates the possibility of the transmission of 
malaria to other members of the community; (h) it precludes the 
occurrence of malarial relapse following adequate qninin adminis- 
tration.”^ In a single strain of benign tertian malaria continuously 
in use since June, 1923, in over 350 patients we have so far failed to 
find any gametocj^es in peripheral blood smears. 

The question immediately arises as to whetlier a sexual strain of 
benign tertian malaria would lose its capacity to develop gameto- 
cytes upon continuous artificial human passage. Tiic present report 
deals with this problem. 

A strain of malaria was obtained in which gametocytes were 
present.* This strain was first used on May 9, 1928 and up to 
August 8, 1929, 123 patients have been inoculated— 88 females and 
35 males. As a rule such inoculations were made intravenously, 
occasionally subcutaneously. The malarial course paralleled tliat 
induced by our former “asexual”t strain and tlie therapeutic results 
in general paralysis were identical. 

Daily smears from all patients were examined from tlie first 
elevation of temperature to its cessation. In all, over 1700 Wright- 
stained slides were studied microscopically. 

In general most of the slides contained malarial parasites (in 
varying numbers). The important point under consideration is 
the comparative presence and absence of gametocytes. 

A striking difference is to be noted between the two groups as 
regards the per cent of slides with parasites showing gametocytes. 
In order to bring this point out more clearly, averages are presented 
in Table I. 


TABLE I. — GAMETOCYTES IN FEMALE PATIENTS. 


AvcraKc per cent 
of slides with 
parasites showing 
gametocytes. 

Group 1 — Case Nos. 1 to 44 G9 

(May 9 to November 2, 1928.) 

Group 2 — Case Nos. 45 to S9 .... * 16 

(November 2, 1928 to August 8, 1929.) 

Reduction 53 


Actual number 
of cases 
showing no 
gametocytes. 

0 

13 


* Thanhs are due Dr. C. O. Cheney, Superintendent of the Hudson River State 
Hospital, Poughkeepsie, N. Y., for his kind cooperation in securing this strain. 

t Asexuality \vill have to be finally determined by testing transmission by mos- 
quitos. 
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Table I is arbitrarily divided into two equal groups : Case Nos. 
1 to 44 constituting the first group and Case Nos. 45 to 88 constituting 
the second group. In point of time the first group was inoculated 
during a period of seven months. The second group was inoculated 
during the succeeding nine months. 

Thus, compared with the first group tliere has been a reduction 
in the second group of 53 per cent in the average per cent of slides 
with parasites showing gametocytes. Furthermore, in the first 
group of 44 patients there was not a single patient whose slides 
showed parasites with a complete absence of gametocytes. Con- 
trast this with the second group of 44 patients where there were 
13 patients whose slides with parasites contained absolutely no 
gametocytes. In other words, gametocytes failed to appear in 
approximately one-third of the patients in the second group. 

These findings point definitely to the fact that in female patients 
the sexual strain of malaria is rapidly losing its capacity to produce 
sexual forms. How many more passages will be required before 
the sexual strain becomes entirely asexual is a matter of speculation 
but the investigation is being continued. Again it should be em- 
phasized that clinically no differences could be observed between 
patients having sexual forms of the malarial parasite and those 
having only asexual forms. 

Consider now the results obtained with male patients. These 
are presented in Table II where an arbitrary division has been made 
on approximately the same time basis as in the female patients, 
that is, all male patients. Case Nos. 101 to 114 inoculated during the 
first seven months fall in the first group, while Case Nos. 115 to 135 
fall in the second group during the subsequent nine months. 

TABLE II. — GAMETOCYTES IN MALE PATIENTS. 

Average per cent 
of slides with 
parasites showing 
gametocytes. 

Group 1 — Case Nos. 101 to 114 73 

(May 9 to October 23, 1928.) 

Group 2 — Case Nos. 115 to 135 38 

(November 9, 1928 to August 3, 1929.) 

Heduction 35 

From Table II it will be seen that in the first group 73 per cent of 
patients having slides with parasites showed the presence of gameto- 
cytes, while in the second group the corresponding figure was 38 
per cent. This represents a reduction of 35 per cent. It will be 
remembered tliat in female patients the reduction for the same 
period of time was greater, namely, 50 per cent. No patient in the 
first male group and only one patient in the second male group had 
a total absence of gametocytes when malarial parasites were presen t. 
Again it will be recalled that 13 female patients or approximately 
one-third of the second group had a total absence of gametocytes. 


Actual number 
of cases 
shoeing no 
gametocytes. 

0 

1 
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The obvious inference from these findings is that while there is 
some tendency for the sexual strain to lose its capacity to produce 
gametocytes in male patients, this tendency is not nearly so striking 
as in female patients. Human sex dift'erences apparently exert 
an unmistakable influence upon the life cycle of the malarial para- 
site. An adequate explanation of this curious phenomenon is still 
wanting. 

It was stated at the outset that the “asexual” strain of malaria 
is still being used therapeutically. During the progress of the 
present investigation tlie inoculation of the 88 female and 35 male 
patients with a sexual strain of malaria was paralleled by the 
inoculation of 36 patients with our older “asexual” strain of malaria. 
Daily examination of all stained smears in the latter patients 
failed at any time to reveal the presence of gametocytes. This 
corroborates our previous findings.^ 

Biologically it appears, then, tliat a sexual strain of malaria upon 
repeated human passage loses its capacity to produce sexual forms. 
Such an adaptation might well be anticipated in the light of our 
knowledge of parasitism. The malarial parasite must have sexual 
forms to complete its life cycle in mosquitos but gametocytes are 
unnecessary for further propagation in homo sapiens exclusively. 
Clinically this biological adaptation possesses certain advantages 
to which reference has already been made.’^ 

Therapeutically there is practically no difference between the 
“asexual” and sexual strains of malaria. Thus Hinsie^ working at 
tlie Psychiatric Institute, found tliat 32 per cent of female patients 
with general paralysis showed improvement when inoculated witli 
the “asexual” strain of malaria. In the series of cases here described 
many female patients were nonluetic but among the general para- 
lytics 27 per cent showed improvement when inoculated with the 
sexual strain of malaria. Again in male general paralytics. Bunker 
and Kirby® found that 55 per cent improved when inoculated with 
the “asexual” strain of malaria, while in our series of male general 
paralytics 54 per cent improved when inoculated with the sexual 
strain of malaria. Obviously the slight discrepancy in favor of tlie 
“asexual” strain falls well within experimental error and the conclu- 
sion remains that sexual and “asexual” strains of malaria follow the 
same clinical course. 

Summary. 1. The malarial course and therapeutic results in 
123 patients (88 females and 35 males) inoculated with a sexual 
strain were identical with those noted in over 350 patients inoculated 
with an “asexual” strain of malaria. 

2. After seven months the sexual strain of malaria began to lose 
its capacity to produce gametocytes. During the succeeding nine 
months this was found to be much more striking in female than’ in 
male patients. Approximately one-third of all riie female patients 
ha'ving malarial parasites failed to reveal the presence of any sexual 
forms of the plasmodium. 
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3. The sexual strain of malaria becomes biologically adapted to 
its host upon repeated human passage, as evidenced by its increasing 
failure to produce gametocytes. 

Note. — Particular acknowledgment is due Mr. Peter Cohen for liis active assistance 
in this investigation. It is always a pri^dlege to express appreciation of the interest 
and cooperation of Dr. George H. Kirby, Director of the New York State Psycliiatric 
Institute and Hospital, the present members of the Clinical Staff,. Drs. L. E. Hinsie 
and Joseph R. Blalock, and the former members, Drs. C. O. Fiertz and Samuel 
Parker. 
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THE INCIDENCE OF PRIMARY CARCINOMA OP THE LUNG. 

By Paul D. Rosahn, M.D., 

NEW YORK CITY. 

(From the Third Medical Service of the Boston City Hospital.) 


In 1912, after an extensive review of the literature, Adler^ col- 
lected 374 cases of carcinoma of the lung. He noted then, that 
“on one point however, there is nearly complete consensus of 
opinion, and that is that primary malignant neoplasms of the lungs 
are among the rarest forms of disease.” Since then there has 
appeared a considerable literature attesting to the increased fre- 
quency of this condition. The etiologic, clinical and pathologic 
aspects of primary carcinoma of the lung have received adequate 
attention, but not enough emphasis has been placed on the question 
of incidence. This paper will attempt to correlate evidence per- 
taining to the frequency of primary carcinoma of the lung, and to 
present new evidence from the Boston City Hospital. 

Some idea of the more frequent occurrence of primary carcinoma 
of the lung today, may be gained by comparing the older reports 
with those of the present. Reinhard^ collected 5 cases among 8716 
autopsies in Dresden from 1852 to 1876, and Fuchs^ found 8 cases 
among 12,307 autopsies in Munich from 1854 to 1885. More re- 
cently, Symmers,^ at Bellevue Hospital, saw 8 cases from July, 
1919, to December, 1920; and Moses® reported 3 cases occurring 
between February 12 and June 1, 1924, at the Kings County Hos- 
pital. Ferenczy and Matolcsy,® in a review of tlie autopsy material at 
the Pathological Institute, Vienna, found only one case in 1896, and 
32 cases in 1924. From 1910 to 1918 there were 4 cases of primary 
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carcinoma of the lung at the Boston City Hospital among 964 
adult autopsies (0.42 per cent), and this increased in the years 1919 
to 1928 to 17 cases among 2040 autopsies (0.83 per cent). 

For valid comparison of the incidence of this condition definite 
criteria for diagnosis and statistical report should be establislied. 
Of these, the following have been modified from Weller:^ 

1. An autopsy must have been performed. 

2. The carcinomatous nature must have been verified micro- 
scopically. 

3. There must be no reasonable doubt that the neoplasm was 
not a primary groAvth. 

4. Percentage should be calculated on the basis of total adult 
necropsies. 

Although gross section is often sufficient for a pathologic diagnosis 
of primary carcinoma of the lung, in an occasional instance his- 
tologic examination is necessary to diflPerentiate other noncarcino- 
matous intrathoracic neoplasms— lymphosarcoma, fibrosarcoma, 
lymphoblastoma. Where there is no microscopic examination, it 
may be reasonable to believe that the condition is not carcinoma, 
and these cases should not be included in statistical reports. Also, 
the primary lesion is frequently allocated to the lung in many 
instances in which that organ is involved in a generalized carcinoma- 
tosis. For acem-ate statistical data, if there is any reasonable 
suspicion that the primary growth was not in the lung, the case 
should be excluded. It is evident also, that the percentage ineidence 
will be effected by the age group of patients undergoing autopsy 
examination. In a general hospital, with a large active pediatric 
service, where in the autopsy material there is fair representation of 
the noncarcinomatous age group, the incidenee if based on total 
autopsies, will be lower than in a hospital with few pediatric cases. 
For piu-poses of comparison, therefore, a uniform method of arriving 
at percentage incidence should be established. In the author’s 
series, following the example of Berblinger® and Wahl,® the per- 
centage incidence is based on the number of autopsies of patients 
over twenty years of age, twenty being taken arbitrarily as the lowest 
age limit of carcinoma. 

The major statistical studies of primary carcinoma of the lung 
have been made on the Continent. Only a few have appeared in 
the English and American jom’nals. Although with one or two 
exceptions all authors are convinced that this affection is more 
frequent now than it was a generation ago, a satisfactory comparison 
of the percentage incidence from the statistics cited presents many 
difficulties. Some authors include all intrathoracic new growths; 
others only carcinomas. Some authors form percentage figures 
on the basis of total necropsies, irrespective of age; others on total 
adult autopsies, that is, patients over twenty years^ of age. Some 
groups are too small to permit satisfactory conclusions; in others. 
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insufficient data are given; and in a few reports histologic examination 
has not been performed or no statement is made that it has been 
performed. 


TABLE I.— A SUMMATION OP THE INCIDENCE OF PRIMARY CARCINOMA 
OF THE LUNG, AS GIVEN BY VARIOUS AUTHORS.* 



Summated from authors 
who give total autopsies, 
total number of all cancers 
and total primary lung 
cancers. 

Summated from authors 
who give total number of 
autopsies and total number 
of lung cancers. 

Summated from authors 
who give total number of 
all cancers and total num- 
ber of lung cancers. 

Year. 

Total 


Total 

cancers 

Total 

Total 

Total 

lung 

cancers 


Total 

Total 

lung 


autop- 

Total 

to total 

autop- 

lung 

to total 

Total 

lung 



sies. 

cancers. 

autop- 

sies, 

per cent. 

sies. 

cancers. 

autop- 

sies, 

per cent. 

cancers. 

cancers. 

to total 
cancers, 
per cent. 

To 1899 

27,126 

2201 

8.11 

63,633 

89 

0.14 

2201 

32 

1.45 

1900-1904 

16,523 

1379 

8.34 

21,818 

45 

0.21 

1614 

41 

2.54 

1905-1909 

22,862 

2360 

10.32 

27,268 

95 

0.35 

2595 

91 

3.50 

1910-1914 

31,229 

3246 

10.39 

37,580 

165 

0.44 

3560 

161 

4.52 

1915-1919 

43,524 

4437 

10.19 

49,244 

213 

0.43 

4857 

209 

4.30 

1920-19241 

38,458 

4788 

12.47 

43,379 

354 

1 0.81 

5204 

344 

6.61 

1925-1928 

6,929 

1069 

15.43 

6,929 

94 

1.36 

1069 

94 

8,79 


74,753 

7683 

10.27 i 

86,824 

378 

0.44 

8417 

370 

4.39 

1920-1928 

45,387 

5857 

12.90 

50,308 

i 

448 

0.89 

6273 

438 

6.98 


* Some investigators omit the total number of autopsies, others do not give the 
total number of cancers. This incompleteness necessitates the tabular form presented. 


Recognizing these sources of error in computing a satisfactory* 
comparative incidence, Table I was constructed. It represents a 
summation of the reports of Berblinger,® Breckwoldt,i° Fuchs,^ 
Hanf,^^ Holzer,^2Katz,^®Kikuth,^^McCrae,^®Marchesani,^®Materna,‘^ 
Moise,^® Passler,^® Reinhard,^ Sonnenfeld,^® Staehelin,^! Wahl,® 
WolF^ and the author’s series from the Boston City Hospital. The 
reports of Bonser,^® Duguid®^ and Simpson,®® were not ineluded since 
these authors considered all intrathoraeic tumors. The data of 
Seyfarth®® were excluded because of incompleteness. Last were 
excluded the statistics (Table II) of Barron,®^ Biberfeld,®® Brandt,®® 
Briese,®® Eichengriin and Esser,®^ Ferenczy and Matolcsy,® Fried,®® 
Grove and ICramer,®® Klotz,®^ La\T’inovich®® and von Wiczkowski,®® 
because they do not give yearly frequency or because they could not 
be represented conveniently in the year groups of Table I. With 
the exception of Bonser, however, all of the authors whose work lias 
not been included in Table I, recognize an increase in lung cancer. 
This table shows a steady rise in the relation of primary carcinoma 
of the lung to total autopsies and to all carcinomas. 
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TABLE II.— THE INCIDENCE OF PEIMAEY CAECINOMA OF THE LUNG.* 


Author. 

Year. 

Total 

autop- 

sies. 

Cancers. 

Primary lung cancers. 

Total 

No. 

Autop- 

sies, 

per cent. 

Total 

No. 

1 Autop- 
i sies, 
i per cent. 

, All 
! cancers, 

1 per cent. 

Barron 

1S99-1911 

1,332 



1 

I 0 

i 

1 

1 

1 

Briese 

1898-191G 

12,971 

1*287 

9.92 

60 

0.46 

4.7 

Wiczkowsld . 

To 1913 

58,497 

. . . 

. . . 

, 125 

0.21 


Lavrinovich . 

1905-1915 

16,047 

1649 

10.28 

' 61 

0.38 

1 3.7 

Klotz . 

1910-1920 

1,000 


. . • 

5 

0.50 

i 

Ferenczy and 

189G-1925 

G2,802 

j 6791 

10.80 

j 282 

0.45 

4.1 

Matolcsy . 








Biborfeld . 

1897-1925 

36,428 

. . . 


207 

0.57 


Barron 

1912-1918 

2,026 

... 


4 

0.19 


Barron 

i 1919-1921 

1,003 

. . . 

. . . 

9 

0.89 


Brandt 

1901-1925 1 

13,179 i 

1825 

13.83 

lOS 

0.S2 

5.9 

Eichengriin 

1902-192G ' 

13,318 

932 

7.07 

CS 1 

0.51 

7.3 

and Essef . 





1 

1 


Fried . . . ' 

1915-1925 

1,400 

136 

9.71 

5 

0.35 

3.6 

Grove and 

1917-1924 

3,G59 


. . . 

21 

0.57 


I&atncr 








Klotz . 

1920-1927 

1,900 

• • • 

■ • • 

19 

1.00 



^ These statistics are not included in Table I* 

Reports from the Dresden City Hospital are available which give 
the incidence over a period of fifty years (Table III). 


TABLE III.— PRIMARY CAECINOMA OP THE LUNG AT THE DRESDEN 



CITY HOSPITAL. 



^ Author, * 

Year. 

Total 

autopsies. 

Autopsies 
which were 
lung cancers, 
per cent. 

All cancers 
which were 
lung cancers, 
per cent. 

Reinhard^ 

. . 1852-1876 . 

8,71G 

0.057 

0,92 

Wolf22 . . 

, , 1877-1894 

11,400 

0.351 


Rau37 , 

. , 1909-1914 

4.905 

0.306 

2.72 


1914^-1919 

5,488 

0.490- 

4.G6 


The relation of primary carcinoma of the lung to all cancers rose 
from 0.9 to 4.66 per cent in the years 1852 to 1919, a considerable 
incrccisc* 

In England, Rolleston and Trevor^® reviewing 3983 autopsies at 
St. George’s Hospital from January 1, 1890, to July 8, 1902, found 
8 instances of neoplasm of the lung, of which only 2 were earcinomas. 
A similar low incidence is reported by Playfair and Wakeley®® from 
King’s College Hospital. Among 3183 autopsies from 1901 to 
1923, there were only 4 cases of primary carcinoma of the Img m 
which there was no element of doubt in the diagnosis, an ineidence 
of 0.1 per cent. More recently statistics from England have been 
very much higher, among the highest in the literature, probably 
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because all intratlioracic new growths are included in the siuweys. 
Duguid^'^ and Simpson^s have each noted a substantial increase in 
intrathoracic malignancy, and each is satisfied that there is a true 
increase in carcinoma of the lung. Moreover, Simpson’s figures 
from the London Hospital indicate that there was no associated 
increase in the total carcinomas from all parts of the body. 

Bonser’s analysis of autopsied cases at the Leed’s General Infirm- 
ary during the years 1891-1927 showed no increase in intrathoracic 
cancer, and this in a hospital where 83.6 per cent of all deaths in 
thirty-seven years have undergone autopsy examination. However, 
of the 172 cases of intrathoracic malignancy which Bonser found, 
only 60 cases or 35 per cent were examined histologically. Of these 
60 cases, 24 were oat-cell sarcoma of the mediastinum, 6 were small 
round-cell sarcomas, and 2 were Hodgkin’s sarcoma. It is conceiv- 
able that the yearly distribution of the noncarcinomatous intra- 
thoracic neoplasms in Bonser’s series obscures an actual increase in 
the frequency of true carcinoma. 

Both Bonser and Simpson are of the opinion that intrathoracic 
new growths are usually carcinomatous. Simpson states that 
Turnbull “has for many years held the view that primary malignant 
disease of the lungs and bronchi are nearly all carcinomata, and that 
the so-called ‘oat-celled sarcomata’ (also termed lymphosarcomata, 

V mediastinal sarcomata, lymphosarcomata of the mediastinum) are 
in reality true carcinomata.” Barnard^® also concludes that the oat- 
cell sarcoma of the posterior mediastinum is a medullary carcinoma 
of the bronchus. Nevertheless, until this view is generally accepted, 
it is well to include in a study of carcinoma of the lung, only those 
conditions which are universally recognized as carcinomatous. 

In spite of the rather widespread belief that primary carcinoma of 
the lung is a rare condition, in the author’s series of 314 cancer 
deaths, the lung stands fifth in the order of involvement. Kikuth,*^ 
studying postmortem sections at the Hambm'g Eppendorf Hospital 
in 1923, found that the lung was the organ second most frequentl}'" 
affected by carcinoma. A similar study by Eichengriin and Esser** 
of 932 cancer deaths or 7 per cent of all autopsies from 1902 to 1926,' 
placed carcinoma of the lung fifth in frequency, and Briese,®° 
studying 1287 cancer cases comprising 10 per cent of autopsies' from' 
1898 to 1916, found it the sixth most frequent cancer. 

In reviewing the autopsy protocols at the Boston City Hospital 
the criteria previously noted were rigidly adhered to. Tlie reports 
are full and complete, and all cases have had microscopic examina- 
tion. Moreover, there has been no change in the supervisory staff. 
Hr. Frank B. Mallory, to whom the author is indebted for the use of 
this material, has been in active charge of the Department of 
Pathology during the entire period considered. In doubtful cases 
the histologic sections were reexamined. 

From 1910 to 1928 there were 3004 adult autopsies, of which 314 or 
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10.4 per cent were cancer cases. Primary carcinoma of the lung 
occurred twenty-one times or 0.70 per cent of all adult autopsies, 
and 6.69 per cent of all cancers (Table IV). Other intrathoracic 
tumors observed were three fibrosarcomas, one endothelioblastoma, 
and one mesothelioma. Lymphoblastomas were not included. In 
the period 1925 to 1928, the percentage relation of all cancers to 
total autopsies increased from 10.29 to 12.35 (an increase of 20 per 
cent). Coincidentally, the percentage relation of primary carci- 
noma of the lung to total autopsies rose from 0,57 to 1.03 (an increase 
of 81 per cent) ; and the percentage relation of primary carcinoma of 
the lung to all cancers rose from 5.55 to 8,28 (an increase of 49 per 
cent). The increase in primary carcinoma of the lung is evidently 
much greater than the increase in all cancers. The group is of 
course too small to indicate an absolute increase in lung carcinoma, 
but the results are higldy suggestive of a real rise in incidence. 


table IV.— prijiary carcinoma of the lung at the boston city 

HOSPITAL. 


Carnnomns. Primar 3 » lung carcinomas. 


‘ Year. 

Number of 
adult 
autopsies. 

Total 

number. 

Autopsies, 
per cent. 

Total 

number. 

Autopsies, 
per cent. 

All 

carcinomas, 
I>cr cent. 

1910-1914 . 

. 438 

34 

7.76 

2 

0.46 

5.88 

1915-1919 . 

. 526 

45 

8.55 

2 

0.38 

4.44 

1920-1924 . 

. 874 

90 

10.29 

5 

0.57 

5.55 

1925-1928 . 

. 116G 

145 

12.35 

12 

1.03 

8.28 

1910-1928 . 

. 3004 

314 

10.45 

21 

0.70 

G.69 


There is evidently much difference of opinion over the question 
whether this increase, noted by practically all observers, is a real, 
absolute increase, peculiar to the lung, or only relative to and 
coincidental until a general increase in systemic cancer, Simpson,^® 
Duguid,^ Wahl,® and Rau,^^ are convinced that this increase is a 
real one, while Lichty,^^ Eichengriin and Esser,®^ Fried,^® and Mar- 
chesanff® feel that the greater frequency’' is only relative and asso- 
ciated udth an increase in carcinoma cases. If the increase in pri- 
mary carcinoma of the lung were due to the increase in all cancers, 
then over a period of years the relationship between these two factors 
would be constant, and the curve showing the percentage relation 
of lung cancers to all cancers would be represented by a horizontal 
line. That this is not so is shown by the graph (Chart I) draum 
from the statistics in Table I. The trend of the curve is definitely 
up. This chart does not involve the age group of autopsy material 
since only carcinomas are considered, and so one source of error, 
infant autopsies, is eliminated. The conclusion must be drawn 
that in recent years there has been a real, absolute increase in the 
frequency of primary carcinoma of the lung. 

Certain factors have been presented which might contribute 
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towards this increase. That clinical and pathologic acumen is 
greater today than it was a generation ago cannot be doubted. 
More cases are diagnosed both pre- and postmortem. Also, as 
Wells^® rightly observes, the tremendous advances in communica- 
tion and modes of transportation make modern diagnostic facilities 
available to the most secluded hamlet. As a result, more and more 
patients with bizarre symptoms come to hospitals for observa- 
tion, and especially for roentgenologic examination. Then too, in 
hospitals where interns secure permission for necropsy, greater 
efforts are made to obtain consent for the examination of interesting 
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The percentage relation of primary carcinoma of the lung to all carcinomas. 
Drawn from the statistics in Table I. 


cases. But there seems to be no reason why these considerations 
should be effeetive only with regard to earcinoma of the lung. They 
apply with equal foree to carcinoma of any organ, and for that 
matter to any puzzling disease that presents diagnostic difficulties. 
If these factors alter the postmortem frequency of carcinoma of the 
lung, they will alter to the same degree the postmortem frequency of 
all cancers, and the percentage relationship therefore, will not be 
influenced. 

Conclusions. 1. The postmortem incidence of primary carcinoma 
of the lung is steadily increasing, and this increase is real and 
absolute. 

2. Combined statistics show that primary carcinoma of the lung 
at autopsy from 1910 to 1919 comprised 0.44 per cent of autopsies, 
and 4.39 per cent of all cancers. Since 1920, primary carcinoma of 
the lung at autopsy comprised 0.89 per cent of autopsies and G.9S 
per cent of all cancers. 
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3. Primary carcinoma of the lung is not as rare as was formerly 
believed. Because of its increased frequency, the clinician should 
give this affection serious consideration in differential diagnosis in 
patients of the carcinomatous age presenting puzzling lung symp- 
toms and signs. An early diagnosis will permit accurate prognosis, 
and in seleeted cases, perhaps, surgical therapy. 
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TERTIARY SYPHILIS OF THE LIYER SIMULATING BANTI’S 

SYNDROME. 

With Report of a Case and Review of the Literature. 
By Horace Marshall Korns, M.D., 

ASSOCIATE PROFESSOR OF MEDICII^, STATE UNIVERSITY OF IOWA, 

IOWA CITY, IOWA. 

The question of whether the clinical-pathologic complex described 
some^thirty-five years ago by Banti is really founded upon patho- 
logic changes peculiar to itself, and is thus entitled to the designa- 
tion “Banti’s disease,” or whether it is simply a superficial variant, 
or result, of some separate and distinct pathologic entity, and 
therefore merits a status no more definite than that of a syndrome, 
remains unanswered. A further problem, or perhaps the primary 
problem, concerns the etiology of this syndrome, about which there 
is no agreement whatsoever. At one extreme we have Banti’s 
original assertion that it is a disease sid generis, and at tlie other 
tlie declaration of Norris, Symmers and Shapiro"^ that the syndrome 
is nothing more than one of the manifestations of tertiary sjqihilis. 
The interjacent territory is occupied by those— for example, 
Neuberg®®— who believe that any one of many infectious or “toxic” 
agents, operating in the portal system, may reproduce all the essen- 
tial clinical and patliologic manifestations of the Banti syndrome. 
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It is not the intent of this paper to enter into this controversy, nor 
to recite its pros and cons. For a comprehensive discussion of the 
problem the reader is referred to the papers of Wentworth, >2* who 
brings the subject up to 1901 and appends a long bibliography, 
Stein, Leon-Kindberg,'’’’ whose bibliography contains 135 refer- 
ences, Krull,'^^ Moschcowitz,““ and Carr.®® Moschcowitz’s critique, 
in particular, is penetrating and illuminating. Suffice it for our 
purpose to say that even the most casual examination of the litera- 
ture leads to the conduction that the syndrome often appears to 
manifest itself ab initio as an independent process, whereas not 
infrequently it is found to be reproduced perfectly by tertiary syph- 
ilis of the liver. If it has other apparent origins they are not of 
sufficiently frequent occurrence, or sufficient!}^ unequivocal, to 
demand serious attention. Certain it is that in the present state 
of our knowledge it would be better to let the question of etiology 
remain sub judice, employing meanwhile the designation “Banti’s 
syndrome” in preference to “Banti’s disease.” 

Ex cathedra pronouncements, such as that of Norris, Symmers 
and Shapiro,^” that Banti’s syndrome is always caused by sjqjhilis, 
serve ehiefly to obfuscate the problem. Those who take tlie trouble 
to look will find in the records a great many cases of Banti’s syn- 
drome in which it was established beyond reasonable doubt tliat 
s}q)hilis played no part whatsoever in the etiology. The authors 
would have done well to mend their own fences; they forget that 
the clinical aspects of Banti’s syndrome demand some attention. 
The statement of Symmers, Gettler and Jolmson^® that their 6 
cases, or at least 3 of them (whieh 3 not indicated), were diagnosed 
clinically as Banti’s syndrome, would carry more conviction if the 
cases had been described in sufficient detail to enable the reader to 
form his own opinion (see Tiables II and III, and discussion). 

It is the purpose of tliis paper to report a case of tertiary sjqihilis 
of the liver which manifested itself as Banti’s syndrome in tlie 
terminal stages, and to collect from the literature as many similar 
cases as possible. As far as I can discover, a comprehensive review 
and critical analysis of these cases from this point of ^dew has never 
been published. 

Report of Case. History . — The patient was born in 1901 and was con- 
sidered a perfectly healthy and robust child until 1912, at which time she 
suffered a severe attack of scarlet fever. Thereafter, she never regained 
her former wgor and good health. She remembered being told by her 
school teacher that her color was “bad.” In 1915 she had measles, recovery 
from which was interrupted by an upper respiratory infection with fever, 
following exposure to cold and wet. After this she was neither better nor 
worse, but remained in a state of chronic iU-health characterized by weak- 
ness, secondary anemia, and intermittent attacks of very mild jaundice. 
The last-named symptom made its first appearance shortly after her scar- 
let fever. The patient did not begin to menstruate until she was twenty 
years of age, and never had more than three menstrual periods a year, 
always with scanty flow. 
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Throughout the summer of 1924 the patient had an almost continuous 
fever of unknown origin, reaching frequently as high as 103° F. She felt 
unusually weak and “nervous ’■ during this period, but there were no definite 
localizing symptoms. In the fall of 1924 she was examined bj’’ a physician 
who told her that she had an enlarged spleen, and she remembered that for 
a year or more prior to that time she had noticed soreness in the splenic 
region intermittently, especially after exertion. This symptom continued 
without change throughout the rest of her illness. Some time in the "winter 
of 1924-1925 a dull ache appeared in the right leg and thigh, increasing 
gradually in intensity until it interfered with sleep. Two weeks later a 
similar ache made its appearance in the left arm, and increased slowly. 
Because these aching pains were never aggravated by movement of the 
joints the patient felt that they originated in the bones themselves. Finally 
they spread to most of the long bones, and although they never became 
extremely severe, they continued to annoj'- her intermittently ever afterward. 

Early in September, 1928, the patient passed a tarry stool, and found 
herself unusually weak the next day; there was no coincidental abdominal 
pain. Aside from this single experience, there was no historj'' of hemorrhage , 
from the gastrointestinal tract. 

About September 1, 1928, while holding a trivial weight in her left hand, 
meanwhile keeping her left arm braced against her body, she was reaching 
upward with her right arm when she felt and heard something snap in her 
left arm and immediately experienced an excruciating pain just above the 
left elbow. The next day the left arm was swollen and slightly warmer than 
its fellow, and it remained swollen and painful until she* was admitted to 
the hospital a month later. 

There was no family history of tuberculosis or jaundice. The patient’s 
parents and two brothers were ahve and well; two brothers and a sister 
died in infancy from unknown causes. She was married in 1922, but had 
never been pregnant, a circumstance wliich she ascribed to the fact that her 
uterus was “underdeveloped.” She denied venereal infection. 

Physical Examination. Patient was admitted to the University Hos- 
pital, September 27, 1928, complaining of pain in the left arm, and general 
weakness. She was a poorly nourished, fragile little woman, aged twenty- 
seven years, pale and slightly jaundiced. The left arm, elbow and upper 
fore-arm were much swollen. The shoulder and elbow joints were unaf- 
fected, but just proximal to the elbow there was an area of extreme tender- 
ness, and all attempts at active or passive movement of the arm resulted 
in excruciating pain in this area. 

There was a normal growth of hair on the head, in the axillje, and over 
the pubes. The skull was not remarkable. The nose was normal. Hearing 
and vision were unimpaired. The sclerre were slightly icteric. The cornea? 
were absolutely clear, the pupils reacted satisfactorily to light and in accom- 
modation, and the fundi were negative to ophthalmoscopic examination. 

All the teeth had been removed. The tongue, pharynx and tonsils were not 
abnormal. A few lymph nodes were palpable in the cervical, inguinal, 
and femoral groups, but the character and extent of the enlargement were 
insignificant. 

Examination of the lungs showed nothing except a few rales and a small 
amount of fluid at both bases. The heart was moderately dilated; the 
peripheral arterial pulse was not of large volume, but was distinctly celer 
in character; and there was an endocardial (hemic) systolic murmur over 
the conus arteriosus— changes which were quite in keeping with the long- 
standing anemia. There were no signs of disease of the aorta. The arterial 
blood pressure was 106/66 mm. Hg. 

The abdomen was somewhat enlarged, and a few slightly dilated veins 
were visible along either side. There was a moderate amount of ascites. 
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The spleen was greatly enlarged, reaching to the level of the umbilicus and 
extending several centimeters to the right of the midline; its surface was 
smooth, its consistency firm, and its edge moderately rounded; it was slightly 
tender to pressure. The liver was not only not enlarged, but distinctly 
smaller than normal, so that none of its physical characters could be 
made out. 

There was some edema below the knees, none elsewhere. No abnormal 
neurological signs were discovered. Vaginal examination revealed a small 
nulliparous uterus, but no definite abnormalities. 

Laboratory Examination. The initial blood cell counts showed 3,250,000 
erjiihrocytes; and 6200 leukocytes, of which 76 per cent were polymorpho- 
nuclear neutrophils, and 20 per cent lymphocytes. The blood Wassermann 
reaction was strongly positive. The resistance of the erythrocytes to hemo- 
lysis by hypotonic salt solution was greatly increased (hemolysis began at 
0.34 per cent and was complete at 0.22 per cent). The blood platelets were 
diminished in number, the reticulocytes slightly increased, and the bleeding 
time and coagulation time normal. The presence of bilirubinemia was 
proved bj’' a positive van den Bergh reaction. The urine was normal except 
for the presence of small amounts of bilirubin and bile salts, proving that 
the jaundice was obstructive. 

Roentgenograms showed a destructive lesion and pathologic fracture 
of the left humerus (Fig. 1); a diffuse, sclerotic lesion, vnth periosteal 
proliferation, invohdng the left tibia, left fibula, and right tibia; destructive 
and sclerotic lesions, with periosteal proliferation, of both femora, especially 
the right; and a destructive process invohdng the right humerus. It was 
the roentgenologist’s opinion that these l^ions were ej’^philitic in nature. 

Summary. History of anemia, intermittent slight jaundice, and spleno- 
megaly, aU of man}’’ years’ duration, be^nning early in life. Histor}' of 
sterility. Presence of mild obstructive jaundice, shrunken liver, spleno- 
megaly, ascites, secondary anemia, leukopenia, diminished fragility of 
erythrocytes, widespread syphilitic lesions of the long bones, and a stronglj’’ 
positive blood Wassermann reaction; to these should be added slight 
melena and profuse epistaxis^ and hematemesis which supervened during 
patient’s residence in the hospital. 

Diagnosis. Tertiary sypliilis (congenital?) of the liver and spleen, 
reproducing the clinical features of Banti’s syndrome; syphilitic osteo- 
sclerosis, periostitis and caries of long bones; pathological fracture of the 
left humerus. 

Subsequent Course. At first there was a slight remittent fever, never 
exceeding 101° F., which disappeared after ten days, not to return. The 
icterus was variable in degree, sometimes being absent entirely. 

The steady accumulation of ascitic fluid necessitated three paracenteses 
(October 13, November 7, November 28, gmng issue to 3000 cc., 
3000 cc. and 5500 cc., respectively); the fluid was clear, greenish-yellow in 
color, of low specific gra’vity, contained from 8 to 13 gm. of albumin to the 
liter, contained no bile pigment or blood, and at first gave a strongly positive 
Wassermann reaction. The Wassermann on the fluid removed November 
28, aftor the antisyphilitic treatment had begun to take effect, was onl}’ 
slightly positive. 

The following antisj’philitic treatment was given: Potassium iodid by 
mouth, in daily doses of 1 gm.; potassium-bismuth-tartrate intramuscularly, 
in weekly doses of 0.1 or 0.2 gm., over a period of nine weeks (total 
1.1 gm.); and, during the latter part of the period of bismuth administra- 
tion, neoarsphenamin intravenously, in weekly doses of 0.2 or 0.3 gm. (total 
1.4 gm.). The blood Wassermann reaction continued to be strongly posi- 
tive after four weeks of treatment. The net result of this therapy was a 
30 or 40 per cent reduction in the volume of the spleen, and complete healing 
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Fig. 1. — Left humerus. Roentgenogram taken before starting antisypliilitic treat- 
ment, showing extensive syphilitic osteolysis and pathologic fracture. The fracture 
was a month old at this time, but there is no indication of a reparative process. 

Fig. 2. — Left humerus. Roentgenogram taken during course of antisyphilitic 
treatment, showing beginning of callus formation about the pathologic fracture. 

Fig. 3. — Left humerus. * Roentgenogram of portion removed at autopsy, showing 
satisfactory bony union. 



Fig, 4. — Left humerus. Photograph of portion removed at autopsy, showing 
complete healing of fracture. 





Fig. 5. — Liver. Gross appearance of postmortem specimen, showing extremo 
deformity, and reduction in volume of right lobe. 



Fig. 6. — Liver. Transverse sections, showing extensive scarring, especially about 
the hilus and throughout the shrunken right lobe. 
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of the pathological fracture_ (Figs. 2, 3, 4, and necropsy protocol) ; in other 
respects the patient’s condition grew slowly but steadily worse. 

Blood examination: 

Hb., 

per cent. R.B.C. W.B.C. 


Oct. 3 45 3,110,000 6850 

Oct. 30 50 2,380,000 

Doc. 4 ' 54 2,460,000 4000 

Dec. 19 30 1,800,000 4650 


About December 1, 1928, there were brisk and repeated epistaxes; later 
the epistaxis was renewed, and hematemesis occurred. Transfusion of 
blood was resorted to several times with temporary benefit. Patient died 
of hematemesis December 20, 1928. 

The question of whether or not splenectomy should be performed was 
considered seriously, but it was thought to be inadvisable ivithout a pre- 
liminary course of antisyplulitic treatment, and later the patient’s condi- 
tion rendered it too hazardous. Judging from the state of the liver as dis- 
covered at autopsy, splenectomy would not have modified the course of the 
illness, except perhaps unfavorably. 

Necropsy Protocol {Excerpts) (Dr. G. H. Hansmann). Skin very pale; 
sldn and sclerse questionably icteric. Numerous petechise and ecchjunoses, 
especially over the lower extremities. Bloody discharge from the left 
nostril. Left humerus palpably thickened in its lower third, but no false 
motion at the site of thickening. 

The left pleural cavity contained 350 cc. of bloody fluid; the right, 450 cc. 
of clear fluid. The inferior third of the right lung was covered as ivith a 
cap by thick, white, fibrous pleura which was extensively and firmly adher- 
ent to the chest wall, pericardium and diaphragm. The pleura at the base 
of the left lung was also thickened and adherent to the pericardium and 
diaphragm. The lungs showed no abnormalities of any consequence. 

The heart and aorta showed no noteworthy changes. 

The peritoneal cavity contained 1700 cc. of clear yeUow fluid. The liver 
was removed only with the greatest difficulty because of the very dense, 
continuous adhesions between it and adjacent structures, particularly the 
diaphragm. As a whole, it presented the characteristic appearance of a 
foieficele (Figs. 5 and 6). Its weight was 950 gm. The right lobe was about 
one-fourth as large as normal, and one-third as large as the left lobe. It 
consisted of a group of irregularly shaped nodules measuring from f to 5 cm. 
in diameter, separated by firm, deep scars; some of these lobules of liver 
tissue seemed almost normal. The consistency of this lobe was somewhat - 
softer than that of the left; the cut surface presented a dark, mottled 
appearance. The left lobe presented a similar mottled appearance, and 
contained areas of bile-stained tissue which were thought to represent 
regenerated liver cells. Histologic examination showed many bands of 
dense fibrous tissue radiating from the capsule into the liver substance; much 
replacement of liver tissue by localized areas of scarring; some regeneration 
of liver cells in rounded lobules in which the normal architecture of the 
liver cords was disturbed; much stasis of bile; and no acute inflammatory 
lesions. The Levaditi stain failed to reveal any treponemata. 

The gall bladder was thickened, and adherent to surrounding structures. 

The spleen weighed 525 gm. Its capsule was thickened, and there was a 
pronounced perisplenitis, vuth firm adliesions to the liver and adjacent 
parietes. Its consistency Avas firmer than normal, and it cut vfith increased 
resistance. The cut surface showed chronic passive congestion, increase of 
connective tissue, and Malphighian corpuscles which Avere less than nor- 
mally prominent. Histologically, thickening of the capsule and trabccuke, 
and rather marked atrophy of the parenchyna AA^ere observed — the latter 
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perhaps the result of the diffuse increase in supporting tissue. There were a 
few healed lesions containing calcium which were thought to represent old 
guminata. 

The small intestine contained 355 cc. of clotted blood, and there was an 
area of capillary injection about 5 cm, in diameter situated in the posterior 
stomach wall near the cardia, but no varices were to be found in the lower 
esophagus or cardiac end of the stomach. 

The kidneys were essential^'^ normal. 

The internal genitalia were not remarkable except that the uterus was 
unusually small. Histologicallj^ the ovaries were normal and contained 
numbers of primordial ova. 

The fractured humerus had healed completelj’’ bj’^ bony union (Figs. 
3 and 4). Histologic examination of the bone showed irregularitj’’ of the 
cortex due to the presence of numerous bloodvessels leading from the peri- 
osteal to the medullar}’’ tissue; general thinning of the cortex and complete 
loss of its substance in areas of penetration by bloodvessels; thin, irregularly 
arranged trabecula?; perivascular infiltration and intimal thickening of the 
smaller bloodvessels; and a low-grade proliferative inflammation of the 
periosteum which had resulted in osteogenesis in the cortical tissue. 

Simnnary. Healed lesions of SA^philis, probably congenital, in the bones, 
liver and spleen. In the liver the extensive scarring liad given rise to biliarj' 
and portal obstruction, producing jaundice, ascites, and hemorrhage from 
the intestinal mucosa. 

Eeview of the Literature. A thoroughly exhaustive research of 
the literature of tertiary visceral sjqihilis reproducing the clinical 
features of Banti’s syndrome would involve a greater amount of 
labor than is warranted bj" the nature of the subject. The present 
review is reasonably thorough and comprehends perhaps tlie most 
important cases, but it must not be supposed to exliaust the avail- 
able material. The bibliography cites, in addition to the principal 
papers, a few references which xvere found to have appreciable 
collateral value. 

In view of the facts that Banti’s syndrome often requires many 
years for its evolution, during which time it passes through various 
stages which are none too well defined, that it is prone to exhibit 
little imderstood variations from the general course whicli it is 
supposed to pursue, and that its right to a position as a definite 
pathological entity has never been firmly established, it has not 
been deemed wise to erect too rigid a set of criteria for classification 
of cases. Nevertheless, some difference of opinion is likely to arise 
among students of the subject with reference to the classification 
attempted here. It has been found expedient to divide the cases 
into t^ee groups. The first group comprises those cases of 
simulating Banti’s sjmdrome which have been acceptably reported 
and are regarded as satisfactory for both categories bej’^ond reason- 
able doubt (Table I). The second group includes cases wliich are 
for’ the most part highly suggestive of sjqjhilis simulating Banti’s 
s^mdrome, but are nevertheless open to serious question from one or 
another standpoint (Table II). The third group embraces cases 
which are held to be definitely excluded from the category (Table 
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III). Many of the cases cited in the third group are included not 
because of their intrinsic merit, but because they have been called 
into question by previous writers on the subject. 

Satisfactory Cases {Table I). Except as indicated in the table, 
these cases are well authenticated, and do not require extended 
comment. 


TABLE I. — SATISFACTORY CASES. 
No. of 


Date. 

Author. 

cases. 

Comment. 

1900 


2 

One autopsy; see text. 

1901 

Cayley and Wynter^^ 

1 

Case report none too complete. 

1902 

Hocke^® . 

1 

Autopsy; the syphilis might be 
questioned. 

1902 

Chiari^^ 

2 

Cases 1 and 4 of his paper; see text. 

1904 

Hochhaus^s 

1 

Autopsy. 

1905 

Caussade and 

1 

Autopsy. 

1911 

Ridder‘^0 

1 


1911 

Schmidt 

1 


1911 

Weberns 

1 

Autopsy. 

1912 

Cattoretti^o 

1 

Second stage, Banti syndrome; 
syphilis possibly questionable. 

1912 

Neubergfi® 

1 


1913 

Urrutia*^® 

1 


1914 

Anderson^ 

1 


1914 

Caussade and Levi- 
FrankeU^ 

1 

Autopsy. 

1914 

HartwelF^ 

1 

Open to some question, especiallj^ 
the syphilis. 

1914 

Jeanselme and Schul- 

mann^o 

1 


1914 

Osler^^'^^ 

2 

One autopsy; see text. 

1914 

Queyrat^s 

1 


1916 

Giffen^i 

3 


1916 

Vance^® 

1 

Autopsy, 

1917 

Resio®^ 

1 


1918 

Eason^s 

1 


1918 

Resio®® 

1 


1919 

Fawcett^' 

1 

Syphilis possibly questionable. 

1919 

Resio®® 

1 

Autopsy. 

1924 

Gonzalez Olaechea^^ 

1 


1925 

Acuna and Maggi^ 

1 


1926 

McCrae and Caven^"^ 

1 


1927 

Bianchetti"^ 

1 


1927 

Maniel and Nee**® 

1 

Syphilis somewhat questionable. 

1929 

Korns 

1 

Autopsy; case reported herewith. 


Total, 36 


To Osler^’'-®^ belongs the distinction of having recorded, in 1900, 
the first case of tertiary sjq)hilis wliich reproduced the clinical 
features of Banti’s syndrome. The autopsy report of the first case 
had been published in 1891 by Councilman.®^ In 1914, Osler^®-®® 
amplified his descriptions of these cases, and added two more. 

Cliiari^® described 4 cases in all, but his Case III had already 
been recorded in detail by Hocke,^® and the presentation of his 
second case is inadequate, particularly Yuth reference to the anam- 
nesis. His first and fourth cases are fairly satisfactory, althougli 
Leon-Kindberg^® was inclined to look upon the e\idence of sj'pliilis 
as unconvincing. There were necropsies on all 4 cases. 
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Gonzalez Olaechea^^ states that in 1923 he reported another case 
similar to the one referred to here. 

Questionable Cases {Table 11). A ’priori, one would not expect to 
find cases prior to the time of Banti’s contributions wliich could 
be recognized clearly today as Banti’s sjmdrome. This is indeed 
the fact, but there are nevertheless many higlily suggestive cases, 
some of which barely miss meeting the essential requirements. 


TABLE II.— QUESTIONABLE CASES. 


Date* 

Author. 

No, of 
cases. 

Comment. 

1876 

Goldstein-2 

1 

His Case 2; autopsi’^; see text. 

1879 

Deakin22 

1 

His Case 1; autopsy; see text. 

1886 

Strumpell*^ 

1 

Autopsy; sec text. 

1895 

Carslaw^ 

1 

Congenital syphilitic, aged eighteen 

1S96 

Coupland 

1 

years, yrith enlarged liver and 
spleen; no other details given. 
Autopsy; see text. 

1902 

Musser*’* 

1 

Case of cerebrospinal syphilis with 

1907 

Thomas’* 

1 

intercurrent jaundice, hepatic 
and splenic enlargement, gastro- 
intestinal hemorrhages and mod- 
erate anemia. 

Possibly early stage of Banti’s syn- 

1910 

Hess^’ 

3 

drome; see text. 

His Cases 1, 5 and 0; inadequate 

1910 

Monaschkin*5° 

1 

case reports. 

Syphilis questionable ; sec text. 

1910 

WagnerS2 

1 

Syphilis questionable. 

1911 

Fuhs2? 

1 

Syphilis questionable. 

1911 

Vogels^ 

1 

Not clearly B anti's s^mdrome. 

1912 

Lindt^^ 

1 

Both Banti and syphilis open to 

1912 

Perussia^^ 

1 

question. 

Discussion in text. 

1912 

Vallardi"^ 

1 

Discussion in text. 

1914 

French and Turner^s 

1 

Case report inadequate. 

1915 

Knill« 

2 

His Case 2, syphilis, but not Banti’s 

1916 

Clarkic 

1 

syndrome; his Case 3, e^^dencc of 
sypliilis only inferential; both 
cases autopsied. 

Both syphilis and Banti ’s sjm drome 

1919 

Courtois-Suffit and 

4 

questionable. 

Case reports incomplete. 

1919 

Giroux^o 

Symmers, Gettler 

1 

Their Case 4; see text. 

1920 

and Jolinson’’^ 

Aliller^5 

1 

Probably not syphilitic. 

1924 

Rohacek^^ 

1 

Not clearly Banti’s syndrome. 

1925 

Farley^e 

1 

Not clearly Banti’s syndrome. 

1927 

Curschmann^i 

1 

Description inadequate. 


Total, 30 



Goldstein’s^' Case 2 had sjqihilis undoubtedly, and manifested 
some of the clinical features of Banti’s sjmdrome, namely, icterus, 
enlargement of the liver and spleen, and late ascites. Necropsy 
showed that the liver was not much enlarged, and contained gum- 
mata; and that the spleen and lymph nodes were enlarged. His 
description, however, is so wanting in detail that one can do no 
more than classify the case as suggestive. 

Deakin’s^ Case 1 is even more suggestive than Goldstein’s, but 
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his description is also inadequate, particularly with respect to the 
history. The patient had anemia, ascites, slight icterus, and enlarge- 
ment of the liver and spleen. Death was caused by hematemesis. 
Necropsy showed that the left lobe of the liver was nearly equal in 
size to the right, and that the organ contained many gummata, one 
of which was obstructing the portal vein. Glisson’s capsule was 
thickened and firmly adherent to the stomach and diaphragm, and 
there was a proportionate degree of perisplenitis. The spleen 
weighed 680 gm. No varices were found in the gastrointestinal 
tract. 

StriimpeU’s'^® case, as Peiser®® reports it, is also inadequately 
described. The patient, who was aged fifty years, was said to have 
had splenomegaly twenty-two years earlier. He had been ill for 
two years with fever and pain. He had an enlarged liver and spleen, 
and while under observation developed ascites and slight icterus. 
Necropsy revealed syphilis of the liver, chronic perihepatitis and 
perisplenitis, and splenomegaly. 

Coupland’s^® case is of especial interest because it has been 
referred to by so many writers, but his description, which is ex- 
tremely brief, by no means fulfills even the most elementary require- 
ments of Banti’s syndrome. It was simply a patient with enlarged 
spleen and anemia who improved greatly after splenectomy, but 
died two years later from hematemesis. The necropsy disclosed a 
typically scarred liver and varices of the rectum and esophagus. 

Thomas’s’'^ patient gave a history of a chancre, and of weakness 
and epistaxis. He was pale, and his liver was greatly enlarged, 
filling the entire right upper quadrant of the abdomen; the spleen 
extended 16 cm. below the costal margin. Antisyphilitic treatment 
effected great reduction of the hepatic enlargement, slight reduc- 
tion of the splenic enlargement, and pronounced improvement of 
the patient’s general condition. Except for the excessive amount 
of hepatic enlargement, this case may be thought to reproduce an 
early stage of Banti’s syndrome fairly acceptably, but the case 
report is deficient in respect to several essential details. 

Monaschkin’s®° case presented many of the clinical featm-es of 
Banti’s syndrome, but, as he himself indicates, the evidence of 
syphilis is incomplete. However, two of his reasons for excluding 
sjqjhilis, namely, that antisyphilitic treatment was ineffectual, and 
that the blood changes were not characteristic, especially because 
there was leukopenia rather than leukocytosis, are invalid, as the 
accumulated experience with cases of tliis kind has^ demonstrated 
conclusively. The Wassermann reaction was positive, but as an 
isolated observation tliis cannot be regarded as proof of syphilis. 

The cases reported by Perussia®'' and Vallardi^® are as baffling as 
they are interesting. Both were diagnosed “anemia splenica,” but 
in neither was there anything in tlie history, physical examination, 
or serological tests, to suggest s.^qihilis. Notwithstanding this fact, 
botli patients were vastly improved by intravenous injections of 
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salvarsan. Vallardi’s patient had had malaria two years before, 
but no plasmodia were demonstrable while he was under observa- 
tion. Vallardi regarded syphilis as definitely excluded in his own 
case; Perussia contented himself with speculation. Both cases defy 
exact classification. 

SjTnmers, Gettler and Johnson'® present 6 cases, but only one of 
them (their Case 4) is described in sufficient detail to warrant 
consideration. Certain features of this case incline one to include 
it among tlie number of cases regarded as proved, but unfortunately 
the published report is wanting in several important respects. 

Cases Not Included (Table III). Of the cases cited by Barthelemj',® 
only that of Gouraud is worthy of notice, but the question of 
what part the known malaria played in the etiology cannot be 
answered. The patient was a girl, aged tliirteen years, who had 
suffered gradual enlargement of the abdomen; the spleen was enor- 
mous, the liver small. Icterus appeared during the last month of 
life. Death occurred from rupture of a circum-umbilical varix. 
At autopsy, the liver was found to be small (880 gm,), and was 
umbilicated and cut through by thick fibrous bands. The spleen 
measured 22 by 12 cm. and had a thickened capsule. 



TABLE III.“ 

•CASES KOT INCLUDED. 




No. of 



Date, 

Author. 

cases. 

Comment, 

1870 

Moxon52 

1 

Autopsy; not Banti's syndrome. 

1876 

Goldstein®^ 

1 

His Case 1; autops3S no spleno- 




Incgal5^ 


1877 

Bramwcll® 

1 

Inadequateb” described. 

1883 

Engel*^ 

1 

Syphilitic hepatitis, not Banti’s 




syndrome. 


1884 

(Barthclemy)^ 





, Barth 

1 

Not Banti’s syndrome. 


Berne 

1 

Not Banti’s sjmdromc. 


Crequy 

1 

Not Bjanti’s syndrome. 


Dittrich 

2 

Both autopsied; not Banti’s syn- 




drome. 



Dowse 

3 

Not Banti’s syndrome. 


Gouraud (1863) 

1 

Autopsy; see text. 


Tissier 

1 

Not Banti’s syndrome. 

1886 

Bartels^ 

1 

Case report inadequate. 

1886 

Fournier-8 

1 

Case report inadequate. 

1886 

(Peiser)®^ 





Frerichs (1861) 

4 

Three autopsies ' 



Hjelt (1861) 

1 

Autopsy 



Chvostek (1863) 

1 




Vecchi (1869) 

1 




Goodbridge (1871) 

1 

AutopS3\ 



Riegel (1872) 

1 

Autopsy 



Picot (1872) 

1 

Autopsy 1 



Key (1873) 

1 

Autopsy 1 

^ Discussion in 


Loewenfeld (1873) 

2 

Both autopsied 

text. 


Lacombe (1873) 

1 

Autopsj’' 



Marti neau (1875) 

1 

Autopsy 

1 


Dusaussaj’' (1876) 

1 




Key (1878) 

1 

Autopsy 



Chvostek (1881) 

11 

Eight autopsies 



Kahl 

2 

Both autopsied 



Schutzenberger 

1 
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No. of 


Date. 

Author. 

cases. 

Comment. 

1891 

Chauffardi^ 

1 

A congenitally syphilitic baby with 
enlarged liver and spleen; not 
Banti’s syndrome. 

1894 

Ottosi 

7 

Secondary syphilis with icterus; 
see text. 

1897 

Colei 7 

2 

Spleen not mentioned. 

1897 

Schlichthorst^^ 

1 

Marchand’s^® Case 1; autopsy; 
syphilis not proved. 

1900 

Guerin^^ 

1 

Not Banti’s syndrome. 

1900 

Menetrier^® 

1 

Autopsy; hypertrophic cirrhosis; 
see text. 

1900 

Peabody ^2 

1 

Not Banti’s syndrome. 

1901 

* Einhorii24 

10 

Not Banti’s syndrome. 

1902 

Stockton 

3 

No splenomegaly. 

1902 

Weinberger86 

1 

No evidence of syphilis. 

1903 

Marchand^^ 

2 

One autopsy; see text. 

1904 

Bernard^ 

1 

Simulated hypertrophic biliary 
cirrhosis. 

1905 

Aspelin^ 

4 

Banti’s syndrome, but not sypiiilis. 

1908 

Naegeli^s 

1 

Case not adequately reported. 

1910 

Hayn and Sclimitt^s 

1 

Laboratory statistics; no clinical 
report. 

1910 

He8s37 

3 

His Cases 2, 3 and 4; syphilis ques- 
tionable and case reports inade- 
quate. 

1911 

Moore^i 

1 

Autopsy; no eAddence of syphilis. 

1912 

Mnllally^s 

1 

Autopsy; not Banti’s syndrome. 

1913 

Corel® 

1 

Case report inadequate. 

1914 

Lemaire^^ 

1 

Acquired hemolytic icterus; not 
Banti’s syndrome. 

1914 

Leon-Kindberg^® 

1 

No evidence of syphilis. 

1919 

Symmers, Gettler and 
Johnson^s 

5 

Their Cases 1, 2, 3, 5 and 6, all 
inadequately described. 

1919 

Weil®^ 

5 

His Cases 6, 7, 8, 11 and 12;descrip- 
tionsmeager;syphilisnot proved. 

1926 

Raynaud, Nanta and 
Lacroix®® 

2 

Banti’s syndrome, but not syphilis. 


Total, 104: 


With the exception of Striimpell’s and Deakin’s cases, both of 
which have been discussed under Table II, it is impossible to con- 
strue as Banti’s syndrome any of the numerous cases catalogued 
by Peiser.®* It is perhaps correct to say that all were cases of 
sjqjhilis of the liyer, but it would be unprofitable to attempt further 
classification. 

Syphilitic icterus is Otto’s®^ thesis. He refers at some length to 
the cases of Vecchi, von Jastrowitz, Picot, von Schleuthauer, Beck, 
and Roth and Tommasi, which obviously do not fall within the 
category of Banti’s syndrome, and reports 7 cases of secondary 
sj'philis, all with icterus, none of which simulated Banti’s syndrome. 

The case recorded by Menetrier^® might have been mistaken for 
Banti’s syndrome had it not been for the enormously enlarged liver 
(2800 gm.), whieh was the seat of a hj'pertrophic cirrhosis, and was 
studded with gummata. The spleen weighed 1 750 gm. The patient 
was a woman, aged forty-six years, a chronic alcoholic. Her illness 
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of three years’ duration was characterized by painless swelling of 
the abdomen, epistaxis, and secondary anemia; toward the end 
ascites developed, but never icterus. 

Marchand’s paper*® demands particular attention because of tlie 
fact that it has been referred to by so many VTiters on tlie subject 
of syphilis and Banti’s syndrome. In his first case, which was 
really Scldichthorst’s, there was no satisfactory proof of syphilis. 
His second case was that of a boy whose illness extended from his 
thirteenth to his sixteenth years, when he died of secondary anemia 
from repeated hematemesis. He had chronic splenomegaly, ascites, 
leukopenia, secondary anemia, and slight enlargement of the liver, 
but no icterus. At necropsy the spleen weighed 830 gm. and the 
liver 1390 gm. The latter showed cirrhosis and granular atrophy. 
No mention of gummata was made. That tliis was clinically a 
fairlj'- good case of Banti’s S 3 mdrome cannot be questioned seriouslj^, 
but hlarchand’s contention that congenital sypliilis played an 
etiologic role was based pmelj’’ upon rather precarious anatomic 
grounds, and is unconvincing. His tliird case is invalidated by a 
history of malaria and tlie presence of widespread tuberculosis of 
the lungs and intestines, as well as by tlie fact that tlie evidence of 
sj'philis was merely hjqiothetical. It was presumably to this case 
that SchmidH® referred when he said that one of Mardiand’s cases 
proved later to be kala-azar, for Marchand’s first and second 
cases were controlled by autopsy. Tliere is no justification, there- 
fore, for including any of Marchand’s cases in the category of Banti’s 
syndrome reproduced by sjqiliilis. 

Discussion. One carries away from a study of the literature of 
this subject a number of rather definite impressions. Holies ton’s”® 
observations with reference to the character of the pathologic alter- 
ations in the liver can be appreciated at their true value. Of the 
polymorphic lesions which he describes tlie sclerogummatous form 
occurs most frequently. The liver is reduced in size (weights as 
low as 700 gm. have been recorded) and is so “widely fissured and 
lobulated” by linear and stellate cicatrices, the residua of healed 
gummata, “that the shape of the liver may be altered out of all 
recognition.” In this state it has been aptly termed foie ficele by 
the French writers. “The relative size of the two chief lobes of 
the liver may be greatly altered; thus, the left lobe maj'’ be almost 
entirelj'^ destroj^ed by fibrous contraction, or enlarged from gum- 
matous infiltration or from hyperplasia of the liver substance to 
compensate for extreme destruction of the right lobe.” Holleston 
attributes the splenomegaly to amyloidosis or gummatous infiltra- 
tion, but in the necropsy protocols of cases simulating Banti’s 
syndrome which I have examined, it appears that a relatively 
simple interstitial fibrosis is the usual cause. Holleston refers to 
Cheadle’s statement that syphilis is the^most important cause of 
perihepatitis, but his own experience is that “gummas commonly 
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cause local perihepatitis, but that syphilitic infection is quite an 
exceptional cause of universal perihepatitis.’’ In the group of cases 
here reviewed the evidence favors Cheadle’s opinion. Thickening 
not only of Glisson’s capsule, but also of the capsule of the spleen, 
with dense and extensive synechise to the diaphragm and adjacent 
viscera is of almost universal occurrence. In Vance’s^® case the 
left half of the diaphragm was said to be 3| inches thick! In my 
own case the liver was completely hidden in a nest of dense scar 
tissue, of which the diapliragm formed an integral part. Sm-geons 
undertaking splenectomy almost invariably experience great diffi- 
culty in freeing the spleen from its numerous adventitious attach- 
ments. Further discussion relating to pathology may be found in 
the papers of Chauffard,’^^ Grenier,^°“ and Moschcowitz.^^® 

The secondary anemia, leukopenia, and relative lymphocytosis 
characteristic of Banti’s syndrome are found likewise in tertiary 
hepatic syphilis which reproduces that syndrome. Intermittent 
jaundice, usually mild, and generally obstructive in tjqje; recurrent 
ascites; hemorrhage, either from the nose or stomach; and pain in 
the upper quarters of the abdomen, are of frequent occmrence. 
Schrager^^® and IloIleston,“® among others, have emphasized the 
importance of pain as a symptom of syphilitic hepatitis. The 
general semeiology has been ffiscussed at length by Gerhardt,®® 
Peiser,®® Otto,®^ Weber,®® Vance,®® and others. 

The diagnostic criteria of Banti’s syndrome need not be recited, 
nor should it be necessary to insist upon the institution of anti- 
syphilitic treatment in cases of Banti’s syndrome in which syphilis 
is known or can be proved, but it is necessary to insist with all pos- 
sible emphasis upon a thorough trial of antisyphilitic treatment in 
every case of Banti’s syndrome before syphilis is finally excluded. 
No other single fact emerges so imperatively from the liter atm*e of 
this subject. Time and time again the fundamental role of syphilis 
has been overlooked because it was not suggested by the history, 
by unequivocal physical signs, or by serologic tests, and was only 
discovered at operation or autopsy. The well-known fact that in 
the late stages of the syndrome, when most of the liver has been 
replaced by scar tissue, antisyphilitic treatment may be largely or 
wholly ineffectual, in no wise constitutes an exception to the rule 
demanding a therapeutic test. 

In the treatment, potassium iodid, bismuth and mercury should 
be given first consideration. The most conspicuous therapeutic 
successes with mercury and potassium iodid, separately or in com- 
bination, are those which have been reported by. Guerin,®'* Chauf- 
fard,*^ Thomas,’'^ Anderson,® Clark,*® and McCrae and Caven.'*" 
Syphilologists of today would perhaps frovm upon the use of arsen- 
icals, yet a great many of these cases have been treated energetically 
and successfully with one or another of the arsphenamins, for 
example, Perussia,®* Vallardi,’® Sclimidt,^® Cursclimann,®* Urrutia,'® 
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Cattoretti/® Jeanselme and Schnlmann.'^'* Two years after Schmidt’s 
report, Cursclimann®^ stated that the patient continued to enjoy 
excellent health. In the earlier stages of the disease, when great 
Ijenefit is to be expected from antisj^rliilitic treatment, splenectomy 
is rarely indicated, but this is not necessarily true in the later stages, 
even if the medicinal treatment continues to be to a certain extent 
efficacious. Coupland’s'® experience first called attention to the 
fact, subsequently emphasized by Giffen®' and others, that under 
certain circumstances splenectomy is an essential . part of the 
treatment. 

Summary. A case of tertiary syphilis of tlie liver which mani- 
fested itself as Banti’s s^mdrome in the terminal stages is reported. 

The literature of tertiary sjqshilis of the liver reproducing the 
clinical features of Banti’s syndrome is reviewed, from which 36 
approved cases, and 30 questionable cases, are collected. One 
hundred four additional cases, many of which have been cited 
frequently in the literature, are excluded from the category. 

The pathology, semeiology and treatment are discussed briefly. 
In particular, the great importance of applying the therapeutic 
test to every case of Banti’s syndrome before excluding syphilis 
as a possible etiologic factor is reemphasized. 
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AN EXPERIMENTAL STUDY OF THE REACTION OF THE 
CONTENTS OF THE TERMINAL PORTION OF THE 

ILEUM.* 

By Benjamin F. Dean, Je., B.A., M.D., 

FELLOW IN SUnOEKY THE MAYO FOUNDATION, HOCUESTER, MINN. 

Among the factors which influence the reaction of the contents of 
tlie gastrointestinal tract may be mentioned saliva, food, gastric 
secretion, bile, pancreatic juice, intestinal secretions, bacterial 
putrefaction and the cleavage products of digestion. Statements to 
the effect that one type of food increases acidity and another de- 
creases acidity are common, but there are few experimental data to 
show that the reaction of the contents of the intestinal tract can be 
appreciablj’- changed by variations in the normal diet. It was 
thought that a stud}'^ of the hydrogen-ion concentration of the 
intestinal contents, at frequent intervals throughout the process of 
digestion of various kinds of food, might throw some light on the 
subject. 

A number of the questions which suggest themselves are: (1) 
What is the hydrogen-ion concentration of the contents of the 
terminal portion of the ileum of a dog fed a well-balanced diet at 
various periods during the process of digestion? (2) ^Wiat changes 
in the hydrogen-ion concentration occur when the protein-fat- 
carbohydrate ratios are varied? (3) \Wmt, if any, relationship is 
there between the hydrogen-ion concentration and the time after 
the intake of food? 

Literature. McClendon, Bissel, Lowe and Meyer (1920) after a 
thorough review of the literature on tips subject concluded that there 
is lack of agreement in regard to the reaction of the intestinal con- 
tents and the changes brought about by various diets. Since then, 
however, other significant facts have been reported. 

Okada and Aral (1922) found the reaction of the contents of tlie 
ileum of dogs to vary between hydrogen-ion concentration 6.59 and 
7.83; readings were taken one, two and three hours after the dogs 
had been fed a pound of meat. 

Abrahamson and Miller (1925) fed adult male albino rats difl’erent 
diets, some consisting largely of carbohydrates, some mainly of 
protein and otliers mainly of fat. They observed an average 
variation in the hj’^drogen-ion concentration of only 0,1 to 0.2 in the 
stomach and small intestine. Tlieir readings uniformly showed acid 
in the lower half of the small intestine. The animals were killed 
several hours after their last meal and the hydrogen-ion concentra- 
tion of the contents was determined. colorimetrically. 

* Abridgment of tliesis submitted to the Faculty of the Graduate School of the 
University of Minnesota in partial fulfillment of the requirements for the degree o 
Master of Science in Surgery. 
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Eedman, Willimott and Wokes (1927) found tke average liydro- 
gen-ion concentration of tlie contents of the ileum of guinea pigs to 
be pH 1 A, while that of normal adult rats was 6.8 and of young rats 
(one to three months old) 7. High-fat and low-fat types of rachito- 
genic diets when fed to rats induced greater acidity throughout 
the intestinal tract if vitamin D was added, but in the absence of 
vitamin D the fecal reaction became alkaline. They could not 
produce marked alteration in the intestinal hydrogen-ion concen- 
tration by varying the protein-fat-carbohydrate ratios of normal 
diets. It was found that tlie acidity of the contents of the stomach 
and duodenum tends to increase during the first four hours after the 
ingestion of a meal. In the remainder of the tract, however, an 
appreciable difference could not be observed in the hydrogen-ion 
concentration obtained when the time between feeding and death 
was between one and a half and four and a half hours. Only when 
food was withheld for as long as seventeen hours was the acidity 
much greater throughout the small intestine. A hydrogen electrode 
was used for making the determinations. Yoder (1927), working 
with the quinhydrone eleetrode, obtained similar results. He did 
not present readings for animals on normal diets. 

Grayzel and Miller (1928) summarized their work on dogs as 
follows: “The reaction of the intestinal contents of dogs fed on a 
normal mixed diet is acid practically throughout the entire length 
of the tract, the cecum and colon showing somewhat less con- 
stancy in the results than the other levels of the tract. The hydro- 
gen-ion concentration of the small intestine varies between 5.7 and 
6.6. The reaction of the intestinal contents of dogs fed high-fat, 
protein, or carbohydrate diets is practically within the normal range 
of each level of the tract.” The dogs were killed by intravenous 
injections of amytal four to six hours after their last meal. The 
abdominal cavity was then opened and the small intestine divided 
into sections, 60 cm. in length. The reaction of the contents of each 
section was then determined. It was shown that dilution did not 
appreciably affect the hydrogen-ion concentration and that the 
readings by the colorimetric and electrometric methods agreed 
closely. The colorimetric readings were on the average about 
pH 0.2 lower than those obtained by the electrometric methods. 

YOiile working on intestinal absorption, Hosoi, Alvarez and Mann 
(1928) observed that tlie intestinal contents of dogs were neutral 
except on one occasion when hashed meat was fed ; the contents then 
had a slightly alkaline reaction. They used dogs in which tlie colon 
had been removed and the ileum anastomosed to the rectum. The 
reaction of the contents thus obtained was determined with litmus 
paper. Childrey, during the study of a similar problem, found tlie 
contents of the small intestine of dogs to be alkaline to litmus in the 
majority of instances. 
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Method of Procedure. Three apparently healthy dogs were cliosen 
for study. Tliey were prepared by an operation devised by Bollman 
and Mann so that the contents of the ileum could be readily obtained 
at frequent intervals. THvo of the dogs had fistulas formed by re- 
secting a section of ileum about 5 cm. long and about 15 cm. from the 
ileocecal juncture. The blood supply to the resected portion was 
maintained, the continuity of the tract -completed by means of an 
end-to-end anastomosis, and the fistula formed by means of an end- 
to-side anastomosis between the resected portion and the ileum 
immediately below the site of tlic end-to-end anastomosis. The 
important step in the operation is to turn tlie resected section of 
bowel so that the peristaltic impulses pass, from without, in toward 
the ileum. Thus little, if any, intestinal content passes out onto the 
skin and the woimd will usually heal by first intention and the dogs 
can be kept in good condition. 

The third- dog was prepared by a method which required a two- 
stage operation: removal of tlie colon and an end-to-end anastomosis 
between the terminal portion of the ileum and tlie rectum and 
removing the rectum and joining the ileum to the anus. The end 
result of tliis operation was just as satisfactory as that of the other 
operation but it required more time and was technically more 
difficult. Before selecting the operations described several other 
operations were tried and found to be impractical or unsatisfactory. 

Determinations of hydrogen-ion concentration were not made 
until at least two weeks after operation at which time the dogs were 
apparently normal. 

The diets chosen were : (1) High-fat in the form of fat horse meat; 

(2) high-protein in the form of lean liorse meat; (3) high-carbohy- 
drate in the form of cracker crumbs, skimmed milk and Karo syrup 
in proper proportions to make a thin paste; (4) whole milk. In 
each instance the dog was fed a given diet for two days and deter- 
minations of hydrogen-ion concentration were made on the third 
day. On the daj^s that examinations were to be made the dogs 
Avere fed as much as tliey would eat in twenty minutes. 

Determinations of hydrogen-ion concentration were made ei'ery 
twenty minutes beginning one hour after the last meal and continu- 
ing as long as sufficient material could be obtained, usually about 
seven hours. The contents ivere obtained by inserting a small 
rubber tube into the ileum and either aspirating or allowing the 
material to flow out, depending on its consistence. Whenever 
necessary a little distilled water was injected to aid in the collection 
of the material. 

The hydrogen-ion concentration was determined with the aid of 
the quinliydrone electrode introduced by Biilmann (1921) and^bj^ a 
Leeds and Northrup potentiometer. Ilobinson(1925) compared the 
results obtained with the hydrogen and quinhydrone electrodes on 
a series of specimens of feces whose hydrogen-ion concentration 
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ranged from pH 5 to 7.8 and found the difference to be 0 to 0.3 
with an average of less than 0.1. 

After one set of observations had been completed the process was 
repeated and an average of the two used to chart a curve of the 
hydrogen-ion concentration at different intervals after a meal. 
More than 400 determinations were made. 



Minutes after last meal 

►Tat. -‘•Carbohydrate o— — o Protein o— — opalanced 


The hydrogen-ion concentration of contents of the Deum of three dogs. 

Results. After a high-fat meal the contents obtained from the 
ileum were yellow and of a semifluid consistence. The hydrogen-ion 
concentration varied between pH 5.7 and 8.15 with an ai^erage 
of 7.42. 

After a high-protein meal a dark-brown homogeneous fluid was 
obtained. The hydrogen-ion concentration varied betiveen pH 
7.18 and 8.49 with an average of 7.86. These results were the most 
constant obtained. 

Tlie hydrogen-ion concentration of the ileal content, following a 
high-carbohydrate diet, was less constant than after a high-protein 
meal. It varied lietween pH 6.22 and 8.37 witli an average of 7. I2, 
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which was the same as the average following a liigh-fat diet. The 
material obtained was semifluid, containing yellow flakes. 

After a diet of whole milk the ileal contents were fluid with bright 
yellow flakes similar to that noticed after a carbohydrate meal. The 
hydrogen-ion concentration varied between pH 6.33 and 8.08, with 
an average of 7.86, which was the same as the average hydrogen-ion 
concentration following a high-protein diet. 

The tabulation shows the maximal, minimal and average hydro- 
gen-ion concentration for each dog and each diet. The three graphs 
herewith were plotted from the average of the two sets of readings 
that were taken on each dog. 

Comment and Conclusions. The results of this study cannot be 
said to be either in agreement or in disagreement with those of any 
previous investigators because the methods followed have been 
entirely different from those used by others. 

After a diet of horse fat the contents obtained from the ileum of the 
first dog had a hydrogen-ion concentration ranging from the acid to 
the alkaline side of 7. When the readings were repeated, however, 
the contents were all alkaline. The contents obtained from the 
ileum of the second dog were all alkaline whereas those from the 
third dog were both acid and alkaline each time. The excursions 
of the hydrogen-ion concentration on the acid side were greater after 
a diet of fat than after any of the other diets, although the average 
of all readings was the same as when carbohydrates were fed. 
Such observations are not in agreement with those of Grayzel and 
Miller, and McClendon and his coworkers who found the reaction 
of the intestinal contents of the dog to be acid at all times. ■ 

After a high-protein diet the reaction of the ileal contents of all 
three dogs were alkaline at all times. This, however, is not in 
agreement with the results of Okada and Arai, McClendon and his 
collaborators and Grayzel and jMiller, who found the intestinal 
contents to have an acid reaction. 

After a high-carbohydrate diet the reactions of the ileal contents 
in the first dog were both acid and alkaline, of the second dog 
always alkaline, and of the third dog always alkaline. For the 
second dog all the readings showed acid the first day but when the 
study was repeated, both acid and alkaline results were obtained. 
Acid and alkaline results were also obtained when the third dog was 
studied. 

Several possible sources of variation in readings should be men- 
tioned: (1) The exposed intestinal tract is open to infection; (2) 
irritation caused by inserting a tube into tlie ileum frequently may 
give rise to variations in the amount of intestinal secretion; (3) m 
the early and late periods of observation only a scant amount of 
content is obtainable. There is no evidence, however, that these 
possible variations vitiated the results appreciably. 

These data are presented without explanation, for to explain them 
would require a comprehensive study of the chemistry and probably 
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the bacteriology of the gastrointestinal tract and also a detailed 
study of the reactions of other portions of the tract from the stomach 
to the rectum. 

Summary. Observations were limited to the contents of the ter- 
minal portion of the ileum of the dog. The dogs were prepared so 
that the contents could be obtained at frequent intervals. Thus a 
large number of determinations could be made on a few dogs. The 
influence of anesthesia or death was eliminated. 

When the dogs were fed a high-fat diet the hydrogen-ion concen- 
tration of the ileal contents varied between pH 5.71 and 8.15 with 
an average of 7.42. After a high-protein diet the hydrogen-ion 
concentration varied between pH 7.18 and 8.49 with an average of 
7.86. After a high-carbohydrate diet the hydrogen-ion concentra- 
tion varied between pH 6.22 and 8.37 with an average pH 7.42. 
After a balanced diet the hydrogen-ion concentration varied between 
pH 6.33 and 8.08, with an average of 7.86. 


HYDROGEN-ION CONCENTRATION OF ILEAL CONTENTS OF THREE DOGS 

ON VARIOUS DIETS. 


1 

High-fat diet. 

High-protein. 

diet. 

High-carbohydratc 

diet. 

[ 

Balanced diet. 

Max- 

imal, 

pH. 

Min- ! 

imal, 

pH. 

Aver- 

age, 

pH. 

1 Max- 
’ imal, 
pH. 

Min- 

imal, 

pH. 

Aver- 

age, 

pH. 

Max- 

imal, 

pH. 

' 1 

Min- 

imal, 

pH. 

Aver- 
fvge, i 

pH. 

Max- ; 
imal, 
pH. 

Alin- 

imal, 

pH. 

Aver- 

age, 

pH. 

First dog 

8.01 

5.71 

7.27 

8.49 

7.37 

! 

'7.95 

7.15 

6.89 

7.63 

:8.os 

7.25 

7.67 

Second dog 

8.15 

7.35 

7.71 

8.45 

7.18 

7.73 

8.37 

7.22 

7.76 

8.00 

i6.33 

6.96 

Third dog 

7.67 

5.81 

7.30 

8.18 

7.67 

7.90 

i7.43 

6.22 

6.87 

7.83 

i6.59 

7.27 

Average 



7.42 

, • • 


7.86 



7.42 



7.86 
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FATAL EMETIN POISONING, DUE TO CUNIULATIVE ACTION, IN 

AMffiBIC DYSENTERY. 

By Prank J. Leibly, B.S., M.D., 

ON THE STAFF OF THE SWEDISH HOSPITAL, 

SEATTLE, WASHINGTON. 


In view of tlie increasing prevalence of ama3biasis tliroiighout the 
United States, as has been pointed out by Kofoid/ Dowling^” 
Smithies,® and others, it is desirable to realize the importance of this 
disease, no longer tropical, and the occasional accidents in its treat- 
ment. The Gulf and Pacific Coast States, still lead with the greatest 
number of infections, but it is surprising to note the great number 
of carriers found in Philadelphia by deEivas and Fife^ and in Chicago 
by Smithies.® 

It is a regrettable fact that so little is known about the chemistry 
and pharmacology of emetin, and its action on the Entamoeba 
histolytica. It is not the purpose of this paper to add new experi- 
mental data to our Imowledge of this drug, but to point out the 
discrepancies and conflictions of opinion that occur in the literature 
regarding the action, dosage and toxicity of emetin. I also wish 
to show that poisoning, whicli may be fatal, may and does occur 
even in doses much smaller than the heretofore considered minimal 
lethal dose. 

Summary of Case Record. The patient was a female, aged twenty-one 
years, a university student. In the latter part of August, 1928, she spent 
a few days in the mountains and drank water from a glacial stream. On 
returning to Seattle early in September, she began to have our or five 
watery stools a day, accompanied by cramp-like pains in the epigastrium, 
and by a respiratory embarrassment which would cause her to sit up to 
breathe. She began to lose weight slowly, but this was attributed to lier 
loss of appetite and decreased food intake. The physical examination was 
completely negative, except for a slight tenderness over the course of the 
colon. The body weight was about 100 pounds. 

She entered the hospital on January 2, 1929, for diagnosis and treatment. 
The laboratory reported a hemoglobin of 82 per cent; white blood count, 
8600 cells per c.mm.; a differential count of 70 poljTnorphonuclear leuko- 
cji;es and 30 Iymphoc 3 d;es. The Wassermann reaction was negative. The 
urine showed a faint trace of albumin. Entamoeba bistol 3 d;ica was found; 
in the stool. _ . ' . j 

The following treatment was instituted : The large bowel was irrigated 
twice daily with a 1 to 3000 solution of quinin bisulphate, and emetin hydro- 
chlorid, 0.02 gm., given intravenously morning and night for ten days 
(20 injections). After this time no amoeba were found in the stool. There 
was no nausea, vomiting or other gastrointestinal symptoms at any time. 
The bowels moved two or three times daily without pain, the stools being 
soft, but well formed. The tenderness in the abdomen had_ disappeared. 
After a rest period of one week, during which time one quinin irrigation was 
given daily, the emetin was resumed and given for four days only (8 injec- 
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tions). On January 23 the patient left the^ hospital with amoeba-free 
stools after repeated examinations since January 15. 

Shortly after returning home amoebae were again found and the diarrhea 
and tenderness returned. She also noted that she tired easily, and had some 
vague pain in the legs when walking to and from her classes about the 
campus. On February 2 she was readmitted to the hospital. The following 
treatment was ordered, modified after that of Bethea.^ 

First Period. Five days: 0.065 gm. of emetin hydroclilorid injected 
daily into the deltoid muscles. No other medication during this period. 
Full typhoid diet up to 3000 calories daily. 

Second Period. Ten days: Emetin continued as above; 2,3 gm. of 
ipecac given daily in enteric coated pills. These pills were freshly prepared. 
During this second period the patient was given a daily colonic irrigation 
of 2 gm. of quinin sulphate in | gallon of warm water. The typhoid diet 
was continued, but while the ipecac pills were being given at bedtime, the 
patient received soft diet during the day up to 1 p.m., after wliich time she 
received nothing but simple Hquids, as water, tea, black coffee, bouillon or 
ginger ale. 

The treatment for the first period was carried out, and the first three days 
of the second period, when treatment was discontinued due to vomiting. 


medication given with results noted. 



Drugs 

Amount 

Results 

Laboratory 


Date. 

given. 

given, gm. 

noted. 

report. 

Remarks. 

Feb. 8 

Emetin 

0.065 




Feb. 9 

Emetin 

0.065 




Feb. 10 

Emetin 

0.065 




Feb. 11 

Emetin 

0.065 




Feb. 12 

Emetin 

0.065 

Nausea 

Amoeb® present . 


Feb. 13 



Emesis 


Medication 






discontinued. 

Feb. 16 

Ipecac 

2.300 

Emesis in 3 hrs. 



Feb. 17 

Emetin 

0.065 

Emesis 




Ipecac 

2.300 

Emesis 



Feb. 18 

Emetin 

0.065 

Emesis 

Amoebae present 

Medication 


Ipecac 

2,300 

Emesis 


discontinued. 

Feb. 21 

Emetin 

0.065 

Emesis 


Medication 


Ipecac 

2.300 

Emesis 


discontinued. 

Feb. 25 

Emetin 

0.020* 

Nausea 

Amoebae present; 





i 

few pus cells; 
blood 1 + 


Feb. 26 

Emetin 

0,020* 

Appetite poor; 


Medication 




no nausea 


discontinued. 

Feb. 28 

Emetin 

0.020* 

Appetite poor; 


Medication 




1 restless 


discontinued. 

Mar. 2 

Emetin 

0.020* 

Appetite poor; 






restless 



Mar. 3 

Emetin 

0.020* 

Appetite poor; 

Amoebae present; 

Medication dis- 




restless 

few pus cells 

continued se- 
datives ord- 
ered. 

Mar. 7 

• • • 

. . . 


Amoebae present; 
blood 2 + 



* Twice daily. 


The chronologic data in table show.s the amount of medication given 
daily and the results noted. 









836 leiblt: fatal emetin poisoning in amcebic dysentery 

On March 3, after spending several restless nights, the patient asked for 
a rest period, as she was feeling weaker. The pulse was good, averaged SO 
to 85; the temperature and respiratory rate were normal. Sedatives were 
given in small amounts, with poor results. On March 4 the pulse rose to 
100; on hlarch 5, to 120 and the temperature fell to 97° F. She was weaker, 
more restless and developed symptoms of a mild peripheral neuritis. From 
tins date the temperature continued to fall, associated with a corresponding 
increase in the pulse and respiratory rate. (See graphic chart.) On 
March 7 a consultation was held. There was evidence of a mild myocarditis 
and digalen was given every four hou?:s. The prognosis was very good. 
On the morning of March 9 the respirations became rapid, the pulse very 
weak, and the patient became cyanotic; 500 cc. of 5 per cent glucose in 
phj’-siologically normal saline were given intravenously, with 12 units of 
insulin. She promptly felt relieved and the symptoms disappeared. The 
consultant again pronoupced the heart to be in good condition and made a 
very favorable prognosis. That evening the symptoms returned, but were 
less severe. An intravenous injection of saline and glucose was started and 
after 200 cc. were given she showed no improvement. Gradu'allj’’ the respira- 



tions became very embarrassed,pyanosis deepened and the pulse could not be 
felt. At this turn in her condition adrenalin, in 1 to 10,000 solution, and 
caffein sodium benzoate were given slowly intravenously (1 cc. in two 
minutes), being injected %vith the glucose, without response. She expired 
in a few minutes. _ i 

Autopsy. At autopsy little was found except at the point of entrance 
of the ileum into the cecum, where there were several scars, as from healed 
ulcers. Just lateral to the opening of the ileum there J was a small ulcer 
0.66 cm. in diameter. The entire large intestine was examined for ulcer^ 
No other ulcers were found. There were several scats as from healed 
ulcers. The arterial supplj’’ to the intestinal tract was nonnal. The veins 
were dilated throughout to about one and a half to twojtimes normal size. 
The heart grossly showed a slight myocarditis. The microscopic examina- 
tion of the tissues showed a marked parpehymatous degeneration of 
liver, most marked about the central veins. There was an acute di^se 
nephritis and an acute parenchymatous degeneration of the adrenals. Xhe 
spleen showed an acute hyperplasia due to toxemia. Death was apparently 
due to a condition of shock, probably produced by the cumulative action 
of some toxic substance. 
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Summary of Case. A young female, weighing about 100 pounds 
(37 kg.) received 0.56 gm. of emetin hydrochlorid from January 2 
to January 23: During the second admission to the hospital she 
received 0.72 gm. of emetin, from February 2 to March 3. The 
total amount of the drug received, over a period of about two 
months, was 1.28 gm., or 0.034 gm. per kg. of body weight. After 
the first 'series of treatments the disease appeared to be cured. There 
was a relapse, and she returned to the hospital for further treatment. 
This was carried out with but moderate success, when the emetin 
was discontinued, due to general debility of the patient. Six daj’s 
after the drug was discontinued, death occurred from a vasomotor 
collapse and heart failure, brought on by the cumulative action 
of emetin. The autopsy findings showed only slight anatomic 
changes. 

Discussion. In 1916 Levy and Rowntree® reported tlie fii’st case 
of fatal emetin poisoning. This prompted them to investigate the 
toxicity of various commercial preparations of emetin, by experi- 
ments on animals. They found that a daily dose of 5 mg. (3 to 4 mg. 
per kg.) to be fatal in rabbits in five to six days. Necropsy 
revealed but slight anatomic changes. The effect of intravenous 
injections depended on the quantity injected, its dilution, the rate 
of injection and to a lesser extent on the preparation employed. 

This brings up the question as to what the minimal lethal dose 
of emetin may be. Vedder’^ reported it to be 2.5 mg. per kg. in 
rabbits, when given intravenously. Walters and Koch,® in their 
experiments found it to be 5 mg. per kg., and they also demonstrated 
the cumulative action of the drug. They showed that if one-half 
the minimal lethal dose were repeated daily subcutaneously, it would 
be fatal after an amount equivalent to two and one-half times the 
minimal lethal dose had been given. On this basis, they estimated 
the minimal lethal. dose for man to be 0.06 gm. daily for twenty-one 
days (1.37 gm.). Guglielmetti,® perhaps, has estimated the dose of 
the drug more accurately than other investigators. He found it not 
advisable to go over 0.15 gm. per day for five or six consecutive 
days, or 0.10 gm. for eight to ten days, or 0.05 gm. for fifteen to 
twenty days. The intervals between the series should be long. Fatal 
toxic action is liable with 0.6 gm. at one time, and death is practi- 
cally certain with 1.2 gm. at one time. 

The disparity in the minimal lethal dose in laboratory animals 
may be noted in the above quotations. Matsuoka^® has demon- 
strated with rats, rabbits and dogs, that individual differences exist 
in determining the minimal lethal dose, and hence, the conclusion 
of the minimal lethal dose cannot be applied to the human system, 
after it has been found by animal experimentation. This point has 
also been stressed by other investigators. 

The minimal lethal doses thus far defined as applying to man arc 
not sufficient, as our patient had considerably less emetin, over a 
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longer period of time, with frequent interruptions in the treatment, 
and yet had passed the minimal letlial dose a week before deatli 
had occurred, the drug not being given during the last week of life. 
That much larger doses are given I need but quote Smithies^ who, 
as late as 1928, advised giving emetin 0.02 gm, three times daily, 
for two days, and after that increasing by 0,02 gm. after eacli dose 
until 0.2 gm. are given three times daily. From my own experience 
this is much too large a dose and far exceeds the minimal lethal 
doses established bj-- Guglielmetti, Walters and Kock, Vedder or 
Levy and Rowntree. 

Yoimg and Tudhop” have shown that emetin is a protoplasmic 
poison, acting equally on all tissues of the body, the actual cause 
of death being heart failm-e. Digitalis, or other heart stimulants 
will not lessen this toxic action on the heart when once it has been 
established, as was shown electrocardiographically by Berman and 
Leake.'^ Thus, once we have passed the minimal lethal dose, we 
are powerless in an attempt to apply an antidote. Fortunately, 
very few individuals manifest a susceptibility to emetin, for the 
minimal lethal dose often is not considered, in the course of treat- 
ment of amoebic dysentery. 

The action of emetin on amoebre has not been satisfactorily 
established. Laidlaw, Dobell and Bishop’® have experimentally 
succeeded with a simple liquid medium in Idlling in miro four strains 
of Entamoeba histolytica in a 1 to 5,000,000 solution of emetin, 
within four days, provided that the medium did not become too 
acid. This differed radically from the results of their previous 
investigations,’^ when they found that emetin exhibited no char- 
acteristically high toxicity for amoebjs, and believed that the thera- 
peutic eflScacy of emetin was a result of its action upon the host, 
rather than upon the parasite. Failure in their previous investiga- 
tions lay in the fact that the egg-serum media of Boeck and Drbohlav 
had been used. This result confirms the view that the therapeutic 
efficacy of emetin in human amoebiasis is probably due to the direct 
toxic action of the alkaloid on the amcebce. Willmore’® and others, 
however, have shown that there remains a considerable group of 
cases in which emetin is useless, no matter in what form or manner 
it may be employed. It was for these emetin-resisting forms of 
amcebaj, that yatren was originally introduced by Meuhlens and 
Menk.’® 

Conclusions. 1. Emetin is a protoplasmic poison acting on the 
host as well as on the parasite, and there is no established course of 
treatment with this drug that can be accepted with impunity. 

2. The minimal lethal dose of emetin has not been satisfactorily 
determined for man. Conclusions drawn from laboratory animals 
are not applicable, due to differences of species and of individual 
susceptibility. 
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3. Death due to the cumulative action of emetin can occur with- 
out the advent of sufficiently severe symptoms to warn the physician 
before the minimal lethal dose has been passed. 

4. Cases of susceptibility to emetin cannot be recognized in 
advance, and each case must be considered as a possibly susceptible 
individual to prevent the occasional cases of fatal emetin poisoning. 

5. Emetin in much less than the minimal lethal dose for man is 
amcebacidal, and emetin in very small doses, with frequent and 
sufficiently long rest periods, should be employed. Failure on this 
basis to clear up the infection, indicates emetin-resisting strains of 
amoebse, and other forms of treatment must be devised to cure the 
disease. 

6. Our knowledge of the action of emetin on the human system 
at the present time, is but poorly understood. Neither do we defin- 
itely know its action on amoebae. 

7. There is no known antidote for emetin poisoning. 
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CAUSES OF DEATH IN CHRONIC INTESTINAL OBSTRUCTION: 
A STUDY OF NINETEEN CASES. 


By John M. Johnston, A.B., M.D,, 

DEMONSTRATOR IN rATIIODOGY, MEDIC AD SCHOOL OF THE UNIVERSITY 01' PITTSBURGH; 
ASSISTANT PATHOLOGIST, MERCY HOSPITAL, PITTSBURGH, PA. 


Stimulated recently by several cases of chronic intestinal ob- 
struction with rupture of the proximal dilated bowel, we were led 
to review all cases of chronic olDstruction autopsicd in this hosihtal 
Avith especial attention to their mode of termination, for it had 
become onr belief that the commonly taught causes of death in 
such cases have been given an improper relative importance. Of 
twelve standard texts of medicine, surgery and pathology, all 
place the most emphasis upon toxemia of absorption from stagnant 
fecal contents. Exliaustion and intercurrent infection are also 
given much prominence as terminal factors. Four of the twelve 
mention peritonitis, Avith or Avithout perforation, but only more or 
less casually, after discussion of other, supposedly more common 
findings. A search of the Index Mediens for the past five years 
revealed no paper which, by its title, suggested any deAuation from 
AA'hat is apparently the accepted belief. 

Over a period of tAventy-one years (1908 to hlarch, 1929) there 
have been 1460 autopsies at the jNIercy Hospital. Eighteen cases 
primarily chronic intestinal obstruction Avere found. If Ave add 
1 case operated upon and noAV seemingly recovered, it giA’^es us a 
scries of 19 cases. The obstruction in every case Avas in the large 
boAA’el. Fomteen of these Averc due to carcinoma; 3 to adhesions; 
1 Avas stenotic, following an acute sigmoid diverticulitis; and in one 
the cause was not reported. When these Avere brought together 
the result was radically’' dilTcrent from the opinion described above. 

The cases may, for our purposes, be grouped in four subdivisions as 
follows: 

Group I. Spontaneous rupture of the dilated boAvel above the 
site of the obstructing lesion, Avith resultant peritonitis, 9 cases.* 

Group 11. Leakage, either at the actual site of the lesion or 
about tlie site of operati\'^e intervention, Avith peritonitis, 3 cases. 

Group III. Peritonitis Avithout local gangrene or perforation, 

3 cases. 


Group IV. Death Avithout peritonitis, 4 cases. 

Comment. From the aboAm it Avill be seen that the great majority 


(15 cases) died as -the result of a generalized peritonitis, or, as in 
the one operative case, had a localized peritonitis at the point of 
rupture. Of the peritonitis cases, 8 and probably one more, shoAved 


* One of these should be considered as probable spontaneous rupture as the actual 
gross perforation at the site of local gangrene As’as not surely present before death. 
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gross rupture of bowel above the obstructing lesion, either the 
result of pressure necrosis or of torsion and thrombosis of the local 
vascular supply. Incidentally, the ruptures were always some 
distance proximal to the lesion, often at the opposite end of the 
large bowel. Only one was close, being 10 cm. away. In one case 
three individual perforated areas were found. It is interesting also 
that in 2 cases of colostomy and 2 of spontaneous fistula, the sup- 
posed relief of obstruction was insufficient to prevent peritonitis. 
Of the remaining 6 with peritonitis, 3 showed definite leakage, while 
in 3 no gross escape of fecal contents could be demonstrated. 

Group IV. represents the 4 of the 19 cases dying without 
peritonitis. One of them showed generalized metastasis of the 
obstructing carcinoma, 1 died of bronchopneumonia, and in the 
last 2, toxemia of absorption was the only conjecture that could be 
made, since other findings, save the obstructing lesion, were essen- 
tially negative. 

Conclusions. 1. In a series of 19 cases peritonitis was, contrary 
to accepted opinion, by far the most common cause of death ; (15 
cases) in chronic intestinal cObstruction. 

2. Local gangrene and rupture of the dilated bowel proximal to 
(but often distant from) the obstructing lesion, was the most com- 
mon cause of peritonitis. 

3. Colostomy does not always so sufficiently relieve back pres- 
sure as to prevent the rupture of bowel, especially in cases of long- 
standing obstruction. 

4. If such patients die of a toxemia, it is usually that of peri- 
tonitis or intercurrent infection, rather than the vague toxemia of 
intestinal absorption. 
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Tjie Autonomic Nervous System, Albert Kuntz, Pii.D., IM.D. 

Pp. 570; 70 illustrations, Philadeljihia, Lea & Fcbigcr, 1929, 

Price, S7.00. 

In this book Dr, Kuntz attempts a herculean task and acquits 
himself well. To tell the complete story of the sympathetic system, 
its anatomy, physiology, pathology, and relation to disease, would 
seem an undertaking to tax the resources of a group of authors. 
And yet the Reviewer, for one, is glad that Dr, Kuntz has had the 
courage to carry it through single-liandcd, for he has produced an 
exceedingly well-rounded, stimulating, and useful book, which has 
the additional merit of uniformity. 

In regard to the anatomy of the autonomic nervous system he 
speaks with an authority gained from over twcnt>’ years of fruitful, 
original investigation. Furthermore, in dealing with a body system 
so extraordinarily complicated as this, the function of which is so 
bound up with the anatomical arrangement, it would seem that only 
a person steeped in its morphology would be likely to avoid pitfalls 
in considering its physiology and pathology. The physiologist 
should welcome the healthy discussion and criticism of many of his 
cherished hypotheses from a person who is so thoroughly familiar 
with the anatomy of the system, and who calmly and judicially 
apjdies everywhere his morphological yard-stick. 

There is a wealth of worth-while discussion of recent work, with 
a valuable list of references. Altogether the book is a distinct con- 
tribution, and will undoubtedly prove of great value to the clinician, 
the physiologist, and the anatomist. E. C. 


Blood Grouping in Relation to Clinical and Legal Medi- 
cine. By Lawrence H. Snyder, Sc.D. Pp,' 153; 28 illustrations. 
Baltimore: Williams & Wilkins Company, 1929. Price, $5,00. 

Tins book, dedicated to Dr. Hektoen and written by a geneticist, 
covers all the historical, theoretical and practical phases of blood 
typing. Considerable attention is given to the interpretation and 
defense of the theory of multiple allelomorphous heredity as applied 
to the blood group, especially as this affects parentage and dis- 
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tribution of types. A very copious bibliography is appended. 
Many tables, charts and lists are given. The author warns par- 
ticularly against faulty technique and inadequate family histories. 

The book, however, is a reference work for the partly or wholly 
initiated and is not to be considered as a textbook or manual. 
This Reviewer would wish that the portion devoted to inheritance 
were more extensive and supplied with easily understood examples 
of practical or experimental genetics, for, although himself fairly 
familiar with modern theories and results, he feels sure that some 
blood-grouping workers to whom the book would be useful, may not 
obtain the best results beeause of the brevity and directness of 
statement. So too the position of the 0 factor is not always clear, 
as the matter is unfolded in the sections on inheritance and rela- 
tionships, requiring re-reading and back-referencing. 

The immunology of isoagglutination is scarcely touched, largely 
because students of the subject have devoted most time to the 
agglutinogen factors and their inheritance, and because the theory 
of von Dungern and others of independent paired factors is bound 
up with the agglutinin part of the reaction. This featoe cannot 
be wholly ignored for the reasons that subgroups are dependent 
upon dilution and absorption as well as upon antigen, and because 
human serum may agglutinate the red cells of lower animals. 

The technique described is limited to the simple slide method 
with sera A and B. While this is adequate for the ordinary typing, 
the Revjewer believes that for the most exact results in general 
practice of clinical medicine, especially where the recipient is in a 
delicate condition (purpura, septicemia and so forth), a cross agglu- 
tination should be done immediately before transfusion. And for 
this, the technique (fifteen-minute test or the prolonged one with 
washed red cells) should be described. This is the more important 
in the face of the warnings given by Dr. Snyder, that the condition 
of the donor as to health and diet must be considered. The section 
devoted to transfusion does not reflect a full medical viewpoint nor 
are the technical dhections clear enough for the beginner to use. 

In regard to the confusion arising from the use of the tlu’ee systems 
of terminology— Janskj'^, Moss and Landsteiner— the author adopts 
the lettering system of Landsteiner because it affords the easy 
separation of the major component of the reaction, the agglutinogen, 
and permits clearer comparison with theories and work in inheri- 
tance. It is to be hoped that many medical men, especially surgeons, 
Avill be persuaded that the lettering system will be better than the 
arbitrary numbers. It has a better biological and numerical basis. 

"While warning against conclusions at present on the relation of 
certain diseases to blood t;>q)es, the author urges fmther studies in 
all lines provided tlie technique and family history be accurate. 

The ethnologic distribution and possible relationships in terras 
of blood groups are most interestingly told, but because of tlie yet 
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controversial cliaraeter of tlie question, tlicj' do not lend tliejnselvcs 
well to review at this place. The Reviewer Avould wish that another 
printing type^had been selected by the publishers because the shape 
and spacing of the letters are not conducive to rapid reading. Tlie 
figures and tables (except the last, Avhich is too crowded) are 
entn-ely satisfactory. IT. F. 


Die MENSCHENTimms in Gesundiieit und Krankiieit, Teil II, 
Das Organ enter Abnormalen Korperveriialtnissen. B.a- 
J. August Haaimar. Pp. 1114; 815 illustrations. Leipzig: 
Akademische Verlagsgescllschaft M, B. TL, 1929. 

This is the second part of Professor TIamnmr’s monumental work 
on the thymus, and deals with the structure of this organ in various 
diseases. The first part treated of the thymus in the normal con- 
dition, and has already been reviewed in this journal (1928, 175, 
413). In the present substantial volume are considered over 800 
clinical cases, arranged according to the disease which was the 
cause of death. The same methods of recording the data are used 
as in the previous part. In each case are given weight and dimen- 
sions of the organ, with a low-power view showing relative amounts 
of cortex, medulla and interlobular connective tissue. There are 
tabulations of the results in each group. The thymus itself is rela- 
tively seldom the seat of pathological processes, so that this is a 
study of the reactions of the thymus, secondary to these various 
diseases. These changes show themselves chiefly as quantitatiA'e 
deviations from the normal, rather than qualitative. There is a 
comprehensive bibliography of 16 pages. This achievement of 
Professor Hammar comes at the end of tiventy-five years’ study, 
and is a great storehouse of information, obtained by quantitative 
methods, of the behavior of the thymus in various morbid states. 

W. A. 


The Immunology of Parasitic Infections. By Willuvm H. 

Taliaferro, Ph.D. Pp. 414; 28 illustrations. New York: 

The Century Company, 1929. Price, .$6.00. 

This volume presents a critical review of the mass of immu- 
nological work that hasbeen done on infections with animal parasites. 
Introductory discussions of parasitism, parasitic infections, and 
immunological methods are followed by chapters on Serological 
Reactions, Their Specificity and Efficiency; Antibodies Manifested 
in Certain Infections with Blood Protozoa; Protective and Curative 
Action of Immune Serums; Cutaneous Tests; Production of Symp- 
toms; The Cellular Basis of Immunity; Immunity in Parasitic 
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Infections; and Immunity Reactions in Classifying Parasites. A 
catalogue of the parasites considered, their common synonyms and 
hosts is given in an appendix. The text, is supplemented by 
many useful tabulations of immunological tests and reactions, and a 
bibliography of over seventy pages. This book offers, for the first 
time, ready access to an important field of research and can be 
employed either as a manual or for reference. The author is to be 
congratulated on this splendid presentation. H. R. 


Nursing in Emergencies. By Jacob K. Berman, A.B., M.D., 
F.A.C.S. Pp. 160; 109 illustrations. St. Louis; C. V. Mosby 
Company, 1929. Price, $2.00. 

The purpose of the book is to familiarize the nurse with quick, 
correct measures for the care of the patient in emergencies. The 
directions are concise, the illustrations are particularly good and 
the equipment required is simple. 

The author briefly and adequately described tlie method for 
carrying injured patients, treatment of hemorrhage, shock, electrical, 
thermal and chemical injuries, drowning, asphyxiation, a resume of 
antidotes and treatment for the more common forms of drug poison- 
ing and other emergency measures. 

The fact that the book is concise and well organized, yet compre- 
hensive, recommends it as part of the equipment of every nurse. 

R C. 


The Story of San Michele. By Axel Munthe, M.D. Pj). 
530. New York: E. P. Dutton & Co., 1929. Price, $3.75. 

To those who, like Osier, feel that books about doctors ha\"e a 
proper place in medical reading and libraries, this autobiography of 
the Swedish doctor. Axel Munthe, may be heartily recommended. 
Most entertainingly written tlnoughout, it begins with the author’s 
idyllic dream of his future Capri home, then paints in vivid, forceful 
strokes some of the high lights of the career of a fashionable, yet 
unconventional, adventm’ous practitioner in Paris and Rome. A 
student under Pastern-, Charcot and Huchard, he successfully com- 
bined suggestion with rational medicine in Paris wards and writes 
about it like an artist and scientist. Gruesome yet compelling 
details of diphtheria and cholera epidemics alternate vdth romantic 
sidelights of practice or colorful descriptions of a pistol duel, a 
visit to Lapland, or an accident in an Alpine avalanche. _ Tlnough 
the narrative runs a golden thread of love of animals, which charms 
more than an occasionally outcropping egotism repels. In places, 
too, it is difficult to believe that strict veracity is adhered to, but 
perhaps there are times when a good story should not be spoiled 
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for tlie want of a few facts. Tjie final pliase, tlic life at San Michele, 
tlioiigli the least medical, is the most attractive and most sym- 
pathetically told of the lot. Fortunate the man of action who cafi 
thus preserve liis worldly values. E. K. 


Bibliotheca Oslerlana: A Catalogue of Books illustrating TJie 
History of Medicine and Science collected, arranged, and anno- 
tated by Sir Willlam Osler, Bt. P}). 785. Oxford: At the 
Clarendon Press, 1929. 

It is well Imown that Osier’s lifelong fondness for books became 
one of his major interests during most of his O.xford period, eventually 
to be manifested in a collection to illustrate the history of medicine 
and science. This he had decided as early as 1911 to catalogue in 
the novel and interesting form that we now see, as eventually com- 
pleted by the editors W. Francis, R. H. Hill and Archibald 
Malloch. The 7783 items were divided by him into 8 sections: 
Bibliotheca Prima (1702 items), Secunda (2595), Litteraria (1310), 
Historica (955), Biographica (296), Bibliographica (537), Incunabula 
(104), and Manuscripts (102). 

Though all are interesting, it is to the Prima that one natiurally 
first tons. Here are grouped in chronologic order books by 07 of 
the greatest medical scientists through the ages, a group that gives 
a ‘Tio-bibliographical” illustration of tlie evolution of science (in- 
cluding medicine), with 33 names in slightly subordinate roles. 
Thus Item No. 1 is a 1495 edition of Lucretius’ "De rerum natura” 
(illustrating the beginnings, that is, pre-Egjqitian and Assyrian), 
eight other items follow under this heading, as it were, either other 
eiditions, translations, or books about Lucretius. After these come 
come 8 items of or about the book of Genesis. Later “The Greeks,” 
for instance, starts with 9 items on iEsculapius; under Paracelsus 
are 5 items of his works and 35 of lives and commentaries; and so on. 
For such a selection, of comse, no two authorities would agree, and 
we note occasional rather surprising inclusions and omissions. 
Nevertheless all must agree that the selection is a good one and has 
the added interest of reflecting Osier’s personality. 

The Bibliotheca Secimda, the largest group of the lot, holds all 
items that do not fit elsewhere, ranging in alphabetical order from 
works of ancient times that are not of prime importance to books or 
even articles by contemporaries and including Osier’s own output. 
The Bibliotheca Litteraria is a concrete e^ddence of Osier’s interest 
in the avocations of physicians and his belief that medical libraries 
should properly include nonmedical works by physicians, and tlm 
doctor in fiction as well as strictly medical productions. Here is 
found the notable collection of Sir Thomas Browne’s works, Rabelais, 
Guy Patin’s letters, as well as our own Holmes, Weir Mitchell and 
siinilar medical authors. 
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The historical, biographical and bibliographic sections require no 
comment, other than that each is noteworthy if considered as one 
‘section of a private library. Still more so are the incimabula and 
manuscripts, fortunately for McGill acquired before the present high 
prices had been attained. The Introduction on “the Collecting of a 
Library” and the appendix on “A Record Day at Sotheby’s” are 
first class bits of Osier’s para-medical vn-itings, while the frequent 
footnotes that make a catalogue raisonn6 of the whole are perhaps 
the most valuable feature of all in this prince of library catalogues. 
McGill University may well feel proud and fortunate in possessing 
the library on which it is based. E. K. 


The Diagnosis of Health. By William R. P. Emerson, A.B., 
M.D. Pp. 272; 51 illustrations. New York: D. Appleton & 
Co., 1930 Price, S3.00. 

That there is need for a book on the diagnosis of health is attested 
by the fact that despite noteworthy advances in medical science, 
at least one-third of the population are physically unfit. According 
to Dr. Emerson the prime requisites for optimum health are: absence 
of physical defects so that an individual ma}' be free to gain, good 
health habits, proper social adjustment and normal health intelli- 
gence. The results obtained by the Author in his Nutrition Clinics 
in schools, colleges and large communities prove beyond reasonable 
doubt that good health may be achieved when minute attention is 
directed to these factors. 

In this day of cults, fads and fancies a book such as this, written 
in a popular vein by a sane physician is of positive educational value 
to the laity. It also may be perused with profit by most physicians, 
particularly since Dr. Emerson has found that their own health 
intelligence quotient is especially low. S. L. 


BOOKS RECEIVED. 


NEW BOOKS. 

The Medical Clinics of N^orih Avienca, Vol. IS, A'o. 6 , March 19S0, Chicago 
Number. Pp. 207; 17 illustrations. Philadelphia: W. B. Saunders 
Company, 1930. 

Les Syndromes Dotdoureux de la Region Epigastnque, Vols. I and II. By 
Rnmi A. Gutmann. Pp. 1140; 542 illustrations. Paris: Gaston Doin 
& Cie., 1930. Price, 200 francs. 

Procedure in Examination of the Lungs. By Arthur F. Kr.^etzur, M.D. 
Pp. 125; 15. illustrations. New York: Oxford University Pre.ss, 1930. 
Price, •?2.00. 

* Reviews of titles followed by an asterisk will apj>ear in a later number. 
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The Epidcmiohcjii and Control of Malaria in Palestine, liy Tsraei. J, 
Kliglbr. Pp. 240; 32 illustrations. Chicago: The University of 
Cliicago Press, 1930. Price, S5.00. 

A detailed report of how malaria control was brought about in Palestine. 
ImnnmUy in Infections Diseases.* By Prop. A. Besredka. Pp. 364. 

Baltimore; The Williams & Wilkins Company, 1930. 

Reflex Action. A Study in the History of Physiological Psychology.* By 
Franklin hhcARiNG, Pn.D. Pp. 350; 12 illustrations. Baltimore: The 
Williams & Wilkins Company, 1930. Price, 86.50. 

The Treatment of Skin Diseases — in- Detail* By Noxon Toomey, M.D. 

Pp. 512. St. Louis: The Lister Medical Press, 1930. Price, .87.50. 
Die Rcgxdicrung des Bhdb'eislaxtfcs.* B}' Dr. W. R. Hess. Pp. 163; 

21 illustrations. Leipsig: George Thieme, 1930. Price, M. 12. 

Human Biology and Racial Welfare.* By various contributors. Edited 
by Edmund V. Cowdry, Pii.D. Pp, 61^; 54 illustrations. New York: 
Paul B. Hoeber, Inc,, 1930. Price, 86.00. 

.\ormal Facts in Diagnosis.* By IM. Coleman Harris, M.D., and Ben- 
jamin Finesilver, M.D. Pp. 2^17; 42 illustrations. Philadelphia: 
F. A. Drags Company, 1930, Price, 82.50. 

Trauma Disease, Compensation.* By A. J. Fraser, M.D. Pp. 524. 

Philadelphia: F. A. DaAOs Company, 1930. Price, 86,50. 

Modern Otology.* By .Ioseph Clakence KIeeler, M.D,, F.A.C.S. Pp, 
858; 105 illustrations. Philadelphia: F. A. Davis Companj’, 1930. 
Price, 810.00. 

Oxford Monographs on Diagnosis and Treatment. Vol. VII. Variations in 
Blood Pressure and Nephritis.* By Herman O. Mosbnthal, i\'I.D. 
Edited by Henry A. Christian, M.D., Sc.D., LL.D. Pp. 184. New 
York: Oxford Univereity Press, 1929 , 

Oxford Monographs on Diagxiosis and Treatment. Vol. VIII. Diseases of 
the Liver and Biliax'y Tract. B3* John Phillips, M.B.* Edited by 
Henry A. Christian, M.D., Sc.D., LL.D. Pp. 539; 58 illustrations. 
New York: O.xford Universit.v Press, 1930. 

Oxford Monographs on Diagnosis and Treatment. Vol. IX. Diseases of the 
I Blood. Bj'^ Thomas Ordavay, M.D. and L. Whittington Gorham, 
M.D,* Edited by Henry A, Christian, M.D., Sc.D,, LL.D, Pp. 605; 
33 illustrations. New York: Oxford University Press, 1930. 

NEW EDITIONS. 

Textbook of Pathology. By Dkirendra Nath. Banerjeb, M.B. (Cal,), 
M.D. (Berlin). Pp. 646; 305 illustrations. Second edition. Calcutta: 
The Medical Bureau, 1929. 

The inclusion of extensive sections on bacteriology, parasitology, diag- 
nosis, etc,, has made it impossible to treat any of these sections of pathol- 
ogy itself in an adequate manner. 

M cdical Gymnastics and Massage^ in General Praciiee. By Dr, J. Arvbdson . 
Pp. 298. Third edition. Philadelphia: P. Blakiston’s Son & Co., Inc., 
1930. Price, $2.50. 

Venereal Disease. Its Prevention, Symptoms and Treatment. By Hugh 
Wansby Bayly, M.C, Pp. 242; 77 illustrations. Fourth edition. 
Philadelphia: F. A. Drags Company, 1930. Price, $3.50. 

The Normal Diet. By W, D. Sansum, M.S., M.D., F.A.C.P, Pp. 134. 
Third edition. St. Louis; The C, V. Mosby Company, 1930. Price, $1.50. 


* Reviews of titles followed by an asterisk will appear in a later number. 
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Experimental Transmission of Endemic Typhus of the Southeastern 
Atlantic States by the Body Louse. — Mooser and Dummer (J. Inf. 
Dis. , IQSO, 46, 170) call attention to the fact that endemic typhus in 
the Southeastern states has been recognized apparently only within 
the last few years. Tliis mild typhus does not depend upon imported 
cases, but it was shown through cross-immunity tests that the typhus 
of Europe and the typhus of these Southern Atlantic States are indi- 
genously identical and that they must ha^'^e a common origin with 
tarbardillo of Mexico. As a result of epidemiologic studies previously 
made, the conclusion had been reached that the disease is not trans- 
mitted by Pediculus humanus. For the purpose of the present experi- 
ment, the virus of Maxcy was put in contact with body lice reared 
on healthy persons in Cincinnati, where typhus is not known. The 
lice were then fed on a person immune to typhus. Ten days later the^' 
Avere emulsified and uajected into the peritoneal ca^dty of guinea pigs 
and Avhite rats. The results in all experiments were decisive. All of 
the lice became infected with Rickettsia prowazeki and the inoculation 
of the rice emulsion of the experimental animals was followed by the 
typical picture of endemic tj^Dhus. As a result of these experiments, 
the louse must be incriminated as a possible vector of typhus fever. 


Blood of Normal Young Women Residing in a Subtropical Climate : 
Red Cells, Hemoglobin, Volume of Packed Red Cells, Color Index, 
Volume Index and Saturation Index. — A year ago there was reported 
hy Wintrobe and Miller a study of the blood in one hundred apparently 
normal young men living in the extreme South. This work has been 
complemented by Wintrobe {Arch. Ini. Med., 1930, 45, 2S7) in a 
study of fifty young women living in the same locality. The work w.as 
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undertaken as part of the study to determine normal blood standards 
and partly to determine whether or not an anemia due to climate 
actually exists. In this study the young women were normal female 
students who had had a physical examination within a year. All these 
women had lived in Louisiana, Mississippi and Alabama for three years. 
The methods of study and the technique of the blood counts are similar 
to those carried out with the young men. The average I'cd cell count 
was found to be 4,930,000 per c.mm., 76 per cent of the subjects having 
counts ranging between 4,640,000 and 5,220,000. The average amount 
of hemoglobin was 13,76 gm. per 100 cc. of blood. The average hemo- 
globin coefficient was 13.97 grams and the average volume of packed 
red cells was 39.55 cc. per 100 cc. The average volume coefficient was 
40.3 cc. Tlie author concludes from his work that the results negate 
the generally accepted idea that there is an anemia in those who live 
in subtropical countries. 
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Small Round-cell Sarcoma of the Bladder with Review of the Litera- 
ture. — ML^icICenzie (Brit. J. Urol., 1929, 1, 359) writes that round-cell 
sarcoma of the urinary bladder is extremely rare and very seldom is 
more than one case seen in any one clinic. The symptoms are not 
different from those of any other malignant tumor of the bladder. 
The diagnosis is usually made by the pathologist either from a snipping 
or from the surgical or autopsy specimen. Metastases may occur in 
the regional lymph glands, but remote metastases are late and rare. 
Wide radical excision of the tumor is the only cure; less radical opera- 
tions lead to an early local recurrence. A cure by either radium or 
Roentgen ray treatment has not been reported as yet. Operative 
results as shoivn by this series are extremely poor, death following 
shortly from continued hematuria or toxemia in the great majority 
of cases. One case has been cured by early radical excision. The 
author’s case suffered from recurrence seven months after operation, 
but is well now four months after liis second operation. 


The Effect of Cholecystenterostomy on the Biliary Tract.— -G atewood 
and Lawton (^Surg., Gynee. and Ohst., 1930, 50, 40) state that the results 
of this series of experiments show again that infection of the gall bladder, 
liver and bile tracts follows cholecystogastrostomy in dogs. In this 
series, as contrasted to their previous series in which the common ducts 
were ligated and di\dded, there is no dilatation of the common ducts 
and no evidence of gross food particles, or roundworms in tlie luinina. 
Infection is definitely less when the common duct is not ligated ana 
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divided. Such experimental differences suggest the following possible 
explanations for the differences between laboratory and clinical findings. 
From their previous experiments and from the work of Lehman, the 
authors had been led to believe that the stoma of a cholecj^stogastros- 
tomy would close in the absence of common duct obstruction. While 
in their present series the stomata remained patent, the tendency un- 
doubtedly is for contraction. The gastric rugae acted almost like valves 
and probably partially protected the gall bladder from extraneous 
material. Many animals which were apparently healthy when sacri- 
ficed, showed very definite bacteriologic and microscopic evidence of 
hepatic infection. May there not be silent hepatitis in many of tlie 
patients who are clinically well? More autopsy data will probably 
settle this question. Finally may it not be possible that the human 
liver is better able to conquer biliary infection than that of the dog? It 
is a well-known fact that fat metabolism differs materially in the two. 


Mortality and End Results of Operation for Abscess of the Lung.— 
Muller {Ann. Surg., 1930, 91, 361) writes that lung abscess is a serious 
disease, and the end result of a group of patients can only be determined 
a long time after treatment. External drainage of abscess is indicated 
after failure of conservative measures, in peripheral abscess with pleural 
involvement; cautery excision or lobectomy is indicated in multiple 
'abscess and in abscess with lobar bronchiectasis. A series of cases is 
reported with an operative mortality of 28.5 per cent and a final mor- 
tality of 40 per cent. Fifty-six per cent of the survivors are clinically 
well. Two patients recovered from abscess, but still have the cough 
they had for many years, giving 64 per cent of satisfactory results in the 
smvivors. Those patients who smvive the operation, but who do not 
get permanently well, will be likely to succumb to the effects of the 
disease. Perhaps an increased use of the cautery method of extirpation 
of the diseased area done early may result in a greater percentage of 
ultimate cures, even though the immediate mortality may be higher. 
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Different Preparations of Bismuth in Syphilis Therapy.— Alt liongli 
bismuth is adopted by syphilologists as a substitute superior io mer- 
cury, little is said of Uie action of tlie various preparations of bismuth 
in syphilis. It is a well-established fact, according to Lo^^IIOLT (Arfi. 
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Med. J., 1929, p. S87) that a complete cure is attained only after a 
prolonged course of bismuth therapy. The aim of the therapy should 
be to introduce into the organism the largest possible qnantitieswithout 
intoxication. The elimination of the metal is rather slow. Intensive 
bismuth treatment should not be continued long. It is essential that 
the preparation should be uniformly absorbed. Oral and cutaneous 
administration are unreliable. Intravenous injection is rather danger- 
ous. The subcutaneously injected bismuth is irregularly absorbed and 
may cause an abscess. Intramuscular injection is the preferred method. 
In the different preparations the metallic bismuth content alone is 
important, pro^dded that the organism can dissociate the bismuth. 
All bismuth preparations injure the muscle tissue, causing the formation 
of a small necrosis which is gradually replaced by granulation tissue 
which more or less prevents the absorption of the preparation used. 
Watery solutions are effective but rather jjainful when injected, and 
the administration has to be repeated frequently. Oily solutions are 
painless but rather slowly absorbed. Among the various preparations 
used in oil, bismuth salicylate seems to be one of the best. If watery 
solutions are selected for administration the preparation preference 
should be given to compounds of restricted solubility. The oxychlorid 
of bismuth is one of the best preparations for watery solutions. With 
particles of a size of 3 to 5 /x it is almost painless and very powerful. 
If the absorption of the preparation is complete the daily dose of bis- 
muth metal may be fixed at about 0.5 mg. per kilo of body weight. The 
author used the following method of treatment in 152 cases ndtli fresh 
syphilis without a single relapse. Neoarsphenamin, in doses of 60 to 
70 eg., was given in a series of 5 to 6 intravenous injections and bismuth 
oxychlorid in watery suspension, in doses of 15 to 20 eg., in a series of 
8 to 10 intramuscular injections. The total number of about 18 neo- 
arsphenamin and 60 bismuth oxychlorid injections were given witliin 
a period of about two years. By the end of the treatment of the 152 
patients only 2 showed a positive Wasserraann reaction, 7 a doubtful 
and 143 a definitely negative test. Eaeh case should receive individual 
consideration during the treatment. 


The Use of Cowpox Lymph in the Treatment of Certain Skin Lesions. 
— On the basis of an experience extending back to 1925, Gorl and 
Voigt {Munchen. vied. Wchnschr., 1929, 76, 1669) recommend vaccina- 
tion as a valuable therapeutic measure in a variety of dermatoses which 
are marked by tlie development of vesicles. They find it of particular 
use in the control of the more resistant form of pemphigus, in herpes 
zoster and in a variety of other forms of herpes. In the majority of 
cases of pemphigus the results of its use are dramatic, but .in the cases 
of sepsis presenting the clinical picture of pemphigus its administration 
is usually without avail. It is a striking fact that in cases of pemphigus 
repeated vaccinations seem to fail in the production of any lasting 
immunity against smallpox, since each successive vaccination leads to 
a normal “ take.” In one case of pemphigus of the eye a boiled vaccine 
. was employed vdth most satisfactory results. Herpes zoster is con- 
trolled in tile sense that a further spread of local d-uption is promptly 
checked; The vesicles already present dry up rapidly and above all the 
neuralgic pain disappearsjproraptly. Both dermatosis herpetiformis 
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Duhring and acne fail to respond and erythema bullosum is benefited 
only in a transitory manner. Recurrent herpes, however, shows a 
marked tendency toward diminution of subsequent attacks under this 
treatment. The herpes of menstruation is especially promptly 
controlled. 


The Prevention of Acute Cardiac Death.— Reviewing the various in- 
stances of acute cardiae death and, from them attempting to establish a 
method of determining those patients in whom such accident is prone 
to occur, Morawitz and Hochrein {Munchen. med. Wchnschr., 1929, 
76, 1075), find ifiat the conditions of coronary sclerosis, syphilitic 
aortitis and old chronic myocardial disease are those most frequently 
resulting in sudden death. The electrocardiographic changes indicative 
of bundle branch block and arborization block, as well as possibly the 
inversion of the T waves in two or more leads and the occurrence of 
upward convexity of the ST line, are also significant forewarnings of 
sudden death. Very frequent premature ectopic beats, especially in 
elderly patients wiA chronic myocardial degeneration, also are of 
prognostic import. Although it is not usually possible to prove the 
contention, it seems more probable that such deaths are due to the 
sudden inception of ventricular fibrillation. Acting upon this assump- 
tion the authors have employed as a routine procedure the administra- 
tion of two doses daily of 0.1 gm. eaeh of quinidin alkaloid. Upon this 
regime carried out over one year they seem to have reduced the fre- 
queney of sudden death to a very marked degree; thus in the year 1927 
there were 19 sudden deaths in patients proved, at autopsy, to have had 
coronary sclerosis or luetic aortitis, none of these patients having 
received quinidin. During 1928 only 7 patients died suddenly of 
coronary sclerosis or luetic aortitis. The authors feel that the results of 
tins effort do not justify final conclusions but that they are strongly 
suggestive of the possibility of working out a fairly satisfactory pre- 
ventive treatment. 
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Idiopathic Anemia of the Newborn Infant. — Happ (Arch. Pcdiat., 1930, 
47, l7l) reviews cases in the literature as well as one of his own, and 
remarks on the similarity in the clinical factor with varying degrees of 
severity. These babies are born at full term and the delivery is usually 
normal. In some cases pallor is noted at birth or is seen during the 
first few days of life with a tendenc 3 " to increase. This pallor is the 
only striking symptom and should lead to an examination of the blood. 
Blood study shows an actively regenerating anemia with marked reduc- 
tion in red cells and hemoglobin. The white cells arc usually increased 
in number and the differential count is normal. There may be presciil 
myelocytes. The platelet count is normal. Active regeneration i.s 
evidenced by nucleated red cells, polychroraatophilia and increa.se in 
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reticulated cells. The spleen is usually slightly enlarged but there is 
no other glandular increase. There are no constant findings. Icterus 
is variable. Fragility tests have not been made in all tlie cases reviewed, 
but in one case where this test was made, the fragility of the red cells 
was found inceased. Untreated cases have recovered during the first 
year. Those treated by blood transfusions have recovered more quickly. 
In the author’s case, recovery occurred in seventeen weeks. In none 
of tlie cases observed were there any remissions during infancy, and 
several of the cases had been observed for three or more years. The 
etiology of this condition is obscure. Tuberculosis in the mother ha.s 
been mentioned ns a possible factor, but of the cases reviewed, the one 
referred to in this paper is the only one in which this condition has 
actually been present. There was no anemia in the mother in any of 
the cases reviewed. The author feels that as a result of some unknown 
factor the hematopoietic function is depressed in these newborn infants 
and this factor is probabl.y operative during intrauterine life. No con- 
clusive evidence of hemolysis can be shown in these anemias. Rapid 
degeneration has been seen and it would seem that the liernatopoietic 
function is definitely stimulated by blood transfusion which is sugge.sted 
as the treatment of choice together with the administration of organic 
iron in broths and liver. 


The Antirachitic Value of Irradiated Wheat. — Tisdai.l and Brown (./. 
Am. Med. Assn., 1930, 94,854) made interasting studies on the influence 
of this irradiated product upon rats and they attempt to interpret the 
results from the standpoint of the practicing physician. They feel 
most positively that irradiated wheat is not a reliable source of vita- 
min “D” as is cod-liver oil or irradiated ergosterol. The antirachitic 
potency is not sufficient entirely to prevent find certainl.y not to cure 
rickets in the amounts consumed in the average diet, therefore, they 
recommend that, in addition should receive cod-liver oil or viosterol. 
Tliis need of an accessory source of vitamin "D” raises the question 
as to the value of irradiated wheat as a source of \’itamin “D.” In 
answer, the authors state that cereals are used largely for their energy- 
producing value and experience shows that rickets develops in its most 
severe forms in those infants fed large amounts of cereals and other 
carbohydrates. In other words cereals should be regarded as rickets- 
producing foods and irradiation can change them from rickets-producing 
foods to rickets-preventing foods, and in this lies the value of the 
irradiation as now performed. As tlmee teaspoonfuls of cod-liver oil 
each day during the winter months do not furnish any excess of 
vitamin "D” of the amount necessary to pi-event rickets in the average 
infant or young child any means that can remove the rickets-producing 
tendency of cereals should be of value. 

New Experiences with Diphtheria Vaccination. — Pockles (Dentsch. mcd. 
Wchnschr., 1930, 56, 46) states that among the children of Berlin who 
had been vaccinated against diphtheria a considerable number con- 
tracted the disease, and in some there was a fatal outcome. lie thinks 
that this failure of vaccination is due to the fact that instead of effective 
subneutraiized toxin antitoxin, , other vaccines were used. The sub- 
neutralized toxin antitoxin was originated by von Behring and this is 
the product commonly used in America. In Germany its use has been 
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discontinued on account of the frequency of local reactions. In its 
place Schmidt’s toxin antitoxin floccules, or a neutral toxin antitoxin 
have been used because these do not cause reactions. According to 
the author, children vaccinated with either of these two did not always 
develop a sufficient quantity of protective substance. He vaccinated 
36 children with toxin antitoxin floccules and 13 with a neutral mixture 
of toxin antitoxin. He later determined the antitoxin content of the 
blood and it was found that only a part of the vaccinated children had 
a quantity of antitoxin that is necessary for protection against diph- 
theria. Because of the insufficiency of these two preparations the author 
reserved — ^for use in diphtheria toxoid, a toxin that is modifled by treat- 
ment with formaldehyd. The advantage of this preparation is claimed 
to be in the fact that it does not contain antitoxin and consequently is 
free from heterologous serum and thus cannot cause anaphylaxis. A 
disadvantage of this toxoid is that it causes local reactions, especially 
in older children or in adults. Another objection is that the subcu- 
taneous injection has to be repeated three times. This method has 
brought good results in many countries and is suggested as being worthy 
of consideration. Passing to the Schick test, the author points out 
that because it indicates the presence of minor quantities of antitoxin 
that are not sufficient for protection, it is not always a reliable indicator 
for immunity. 

Symptoms of Vagotonia and Thymic Hypertrophy. — Aldrich (J. Avi. 
Med, Assn., 1930, 94, 1119) reminds us that the vagus is a part of the 
parasympathetic or bulbosacral division of the autonomic system and 
that its activity is normally opposed by the sympathetic division of 
this system. Theoretically vagotonic symptoms may be produced 
either by stimulation of the vagus or the parasympathetic, or by a 
reduction in the activity of the normal antagonist, the sympathetic. 
Activity of the suprarenals has a marked effect on the autonomic system, 
therefore vagotonic symptoms might follow diminished suprarenal 
activity. In this connection Marine pointed out that spontaneous 
involution of the cortex of the suprarenals occurs during the first two 
weeks of extrauterine life. He and other experimenters have produced 
by suprarenalectomy, conditions similar to status lymphaticus with 
thymic enlargement, and since status lymphaticus has been associated 
clinically with reduction in the suprarenal chromaffin substance. Marine 
suggests a significant relationship. He also assumes a close relationship 
to status lymphaticus as due to a lack of the epinephrin hormone 
in the blood winch makes adequate systole of the heart and bloodvessels 
impossible, and points out that in death from this cause the heart is 
always in diastole. The report of MacLean and Sullivan is quoted, 
emphasizing an extremely low blood sugar in three cases dying from 
status lymphaticus. They hold tliat such a condition might result 
from imperfect suprarenal response to the various strains imposed on 
the body none will result in death in this condition. In this study the 
autlior analyzed 40 patients and he felt that the symptoms exhibited 
by them can be ex-plained on the basis of spasm of smooth muscle and 
the vagus control and tlie suprarenal involution occurring in the new- 
born may r^ult in both vagotonia and thymic hypertrophy. In his 
series of patients irradiation over the thymus seemed to be effective in 
relieving the symptoms. 
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Hypersensitiveness to Arsphenamin in Guinea Pigs — Experiments 
in Prevention and in Desensitization. — Sulzberger {Arch. Dcrmai. and 
AyphiloL, 1929, 20, (509). Following the investigations of W. Frei, 
working on the sensitization of guinea pigs with arsphenamin, the 
author conducted a similar series of observations to determine the 
sensitization mechanism in arsphenamin as a representative of the 
chemical gi-oup as a whole. Twenty-three guinea pigs were prepared 
by an intradcrmal injection of arsphenamin. Six of the animals received 
one-third of the minimum lethal dose of arsphenamin intracardially 
twenty -four hours after the intradermal injection, A skin hypersensi- 
tivity to arsphenamin could be observed in 16 of the 17 animals that 
received no intracardial injection of this land. This hypersensitivity 
showed itself in 12 animals by a flaring-up of the area of injection from 
six to fifteen days later, and in 16 hypersensitive animals by a reaction 
of hypersensitivity to a second intradermal injection of arsphenamin. 
The second intradcrmal injection was administered to all the animals 
as a skin test tlnrty-one days after the first injection. In contrast to 
those which received no intracardial injection, the animals that had 
received an intracardial injection of arsphenamin at no time showed 
signs of hypersensitivity, in the form eitlier of a flare-up or reaction of 
hypersensitivity to the skin test. The reaction of hypersensitivity 
differed greatly from the flare-up due, in the belief of the author, to 
variations of degree occurring at different times in the course of tlie 
same hypersensitivity. A second series of experiments was conducted 
in whicli the author attempted to desensitize 12 previously sensitized 
guinea pigs by intracardial injection fourteen days after the inti-adermal 
preparation of the arsphenamin. Of these animals, 6 received intra- 
dermal injections of arsphenamin identical witli tliat which had achieved 
the prevention of sensitization when administered after twenty-four 
hours in the earlier experiment, while the otlier 6 animals received an 
intracardial injection of gold sodium thiosulphate. Neither of these 
measures was effective in desensitizing the guinea pigs and they reacted 
to subsequent intradermal tests with arsphenamin fully as strongly as 
the sensitized but not intracardially treated^ conteols. The autlior 
emphasizes that his failure to produce desensitization does not prove 
its impossibility but rather that the method must be varied in furtiier 
experiments. The author proposes to apply his results in guinea pigs 
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to the analogous conditions in human beings which include the occui-- 
rence of dermatitis following the more or less intimate contact witli 
chemicals and the toxicodermata from drug ingestion. The author 
points out that his results confirm the clinical findings of previous 
investigators that patients having had arsphenamin dermatitis react 
to intradermal tests with arsphenamin much more strongly than normal 
persons. He agrees with IClauder that in a great many cases arsphen- 
amin dermatitis follows an infiltration of cutaneous and subcutaneous 
tissues with arsphenamin and that as a practical application an effort 
should be made immediately to complete an injection in which such 
leakage occm's by the correct intravenous route. It might even be 
advisable to give the succeeding intravenous injection of arsphenamin 
in such an instance at a shorter interval than usual. The author con- 
cludes that all tests agreed much more closely in nonsyphilitic than in 
syphilitic cases so that a negative reaction given by any of the tests is 
of more value in ruling out syphilis than is a positive reaction of value 
in indicating syphilis. 

(The word arsphenamin is used by the author to mean neo-arsphen- 
axnin.) 

The Chemistry of the Blood in Diseases of the Skin.— Schamberg 
and Brown {Arch. Dermal, and Syphilol., 1930, 21, 1). In a series of 
875 patients with miscellaneous dermatoses, the authors found no 
appreciable changes in the figures for blood sugar. K retention of non- 
protein nitrogen, urea nitrogen and uric acid was discovered in 22.6 per 
cent to 47.7 per cent of their cases of eczema and pruritus (generalized). 
This increase of the nitrogenous constituents of the blood is due mainly 
to an improper diet or to some form of renal dysfunction such as a low- 
grade interstitial nephritis. The fact that this occurs more often in 
subjects who are in middle life or older favors this view. There is a 
normal pronounced discrepaney in the nitrogenous figm-es between the 
sexes which the author believes is partly accounted for by a general 
difference in diet. A studj’’ of the blood chemistry of patients with 
refractory dermatoses is of material aid in prescribing appropriate 
dietaries. 
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Pseudomyxoma Peritonei of Ovarian Origin.-The peritoneal neo- 
plasm composed of pseudomucinous material, called pseudomyxoma 
peritonei, which is usually due to a ruptured ovarian cyst is of interest 
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to every gynecologist but is seldom seen in the practice of any one man. 
Thirty cases of this type have been observed in an eighteen year period 
at Tlic Mayo Clinie as reported by Masson and Hamrick (Siirff. Clin, of 
N. America, February, 1930, p. Gl). The largest number of cases was 
found in patients in tlie sixtli decade, while 80 per cent of the patients 
Avere past the age of forty years. Swelling of the abdomen and pain are 
the two most constant symptoms and their average duration before 
operation was less than a year. _ On examination the pelvis and abdo- 
men are usually found to contain one or more masses. A large tense 
abdomen with a fluid wave of a questionable character may be the only 
abnormality found. They found a higher percentage of bilateral invoh’c- 
ment in patients Avith ruptured pseudomucinous cystadenomata than 
in patients Avith the same type of unruptured tumors. This bilateral 
involvement Avas most marked in eases of malignant lesions and Avhen 
papillomas Avere present. Pressure phenomena from the mucilaginous 
tumors play a large part in the health of patients Avith this disease, 
while pulmonary embolism and general peritonitis Avere the chief factors 
in the operative mortality. The prognosis is naturally better in cases 
of benign lesions. Removal of both OAmries and the appendix is urgently 
indicated in Avomcn Avho have passed the menopause. In those Avho 
have not passed the menopause it is generally desirable to saA'c one 
ovary, but the surgeon should take into account the type of groAvth in 
the afl’ectcd ovary. Hysterectomy is indicated in some cases, resection 
of the omentum in others and as much of the gelatinous material as 
possible should be manually removed from the abdominal caAuty at the 
time of operation. At times the boAvcl and even the uterus may be 
perforated by the pseudomucinous tumors so that the extent of the 
operation Avill have to be decided by the type of lesions met. They 
belicA’^e that all cases should receive postoperatiA^e treatment by Roent- 
gen ray and radium. 

Irradiation of Vulvar Cancer. — We are inclined to agree with De 
Buben (Snrg., Gyncc. and Obsi., 1930, 50, 110) of Budapest Avhen he 
states that the treatment of cancer of the A'ulva is a most arduous task. 
Of the methods of treatment at our disposal he ranks radiotherapy first, 
not only because it can be used in advanced cases, but also because in 
most instances its use improves the condition or at least ameliorates 
the suffering and in a fcAv cases even permanent cure lias been secured. 
In most cases radiotlierapy produces a temporary improvement and 
delays death; at any rate the life of the Auctim is made tolerable. Of 
31 patients with vulvar cancer treated Avith radium at his clinic, 2 Avere 
free from recurrence six years later. One liA'cd four years after treat- 
ment, 2 lived three years, 3 lived tAvo years, 5 lived one year, 7 died 
AAUthin one year and in 7 the duration of life is unknoAvn. After excision 
and microscopic diagnosis, patients Avith cancer of the vulva to be 
treated with radium are given a single dose amounting to 1200 to 
2400 mg. element hours, if possible. Then if at control examination the 
effect seems to be unsatisfaetory, the radium treatment is repeated m 
six to eight weeks. For irradiation of the lymph glands he uses Roent- 
gen rays, a pigmentation dose being applied three times at inteiwals 
of six Aveeks. Patients treated Avith radiotherapy are instructed at the 
end of treatment to return for examination every three months, later 



OPHTnALMOLOGY 


859 


every six montlis. While these results are not startling it is well to 
remember what can be accomplished by nonoperative means, as in 
many cases the patients who are afflicted with this type of cancer are 
far from being in a satisfactory general condition to withstand the 
prolonged operation which is necessary to radically remove the cancer 
together with the regional lymph nodes. 
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A Case of Abscess of the Iris. — Abscess of the iris is so rare that it is 
not even described in such a textbook as Fuch’s. Therefore Jadavji 
Hansraj {Indian Med. Gazet., 1929, 64, 510) reports in detail a case 
recently seen in Bombay. A man, aged thirty-five years, came to the 
hospital complaining of pain and redness in the eye, the only cause that 
he could give being that he had rubbed his eye with a coarse cloth six 
days before. Examination showed marked ciliary injection, photophobia 
and lacrimation, the ciliary injection being much more marked on the 
side of the abscess (temporal). The cornea was absolutely clear. The 
temporal half of the anterior chamber was occupied by an oval, yellow- 
ish-white substance, immobile either to change of position by the patient 
or to pressure. The temporal half of the pupil and the portion -of the 
iris peripheral to it was covered by the mass in the anterior chamber. 
Such of the iris as could be seen was slightly muddy, the crypts on the 
anterior surface were obliterated and the pattern was lost. The ocular 
tension was above normal. Vision was finger counting at one foot only; 
the other eye had full \nsion. A diagnosis of lens dislocated into the 
anterior chamber was made because of the color and appearance of 
the mass, the shape and size of it, and the increased intraocular ten- 
sion with signs and symptoms of secondary glaucoma. Operation 
incision in the outer half of the cornea to remove the supposed lens. 
As soon as the anterior chamber was opened muddy colored pus together 
with a little aqueous humor began to ooze and the mass began to 
disappear. When irrigated it was found that the pus was coming from 
an opening in the iris. The outer layers of the iris were changed to 
a muddy color and formed a thin capsule for the sac which contained 
the pus. The eye was bandaged and treated with atropiu. In 
addition the patient was given three injections of 100 cc. of a 1 per cent 
solution of mercurochrome on alternate days. The iris cleared com- 
pletely except for posterior synechia. Vision is gi-adually improvinir- 
at present, finger counting at 4 feet. The infection must have beem 
endogenous, _ probably arising from pyorrhea alveolaris; rubbing the 
eye traumatized the ins and an abscess, instead of mild iritis resulted 
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The Psychologist’s Interest in Hearing.— “In tlio modern science of 
life the living organism lias gradually revealed a greater and greater 
complexity — a complexity of substance .as well .as of function. So com- 
plicated have the body ;ind its operations hecome that .all who delve 
into its fascinating intricacies arc inclined to alternate between the 
ardent enthusiasm of the explorer and the bewildered doubt of the lost 
traveler. . . In the sciences of life problems seem, therefore, to 

approach solution not so much by the discovery of new simplicities as 
by the revelation of new but enlightening subtleties.” Stating that 
hroring is but a special case of the general trend, Bentley (Arch. 
OtohiriingoL, 1929, 10, 282) calls attention to the f.act that the particular 
focus of the psychologist is set on the experience of heai'ing sounds. 
The approach to this experience of hearing is considered by the author 
under four main headings; (1) A description of the simpler auditory 
expci’icnces; (2) the relation of these experiences to the forms of energy 
delivered to the cochlea; (.3) the relation of them also to aural structures 
and mechanisms, .and (4) an account of various more complex auditory 
phenomena. The individual importance of tiic various fields in biologic, 
clinical and psychologic research is recognized; and the necessity for a 
common understanding and close coojieration between them is stressed. 

The Localization of Sound.— “The word ‘localization’ as applied 
to sound is of psychological rather than physic.al origin. It deals with 
a sensation more than with a physical measurement. It differs from 
location in that it does not fix the position of a source of sound.” Stating 
that with our unaided listening equipment we can obtain only a sense 
of direction, Tucker (./. jAirtpigol. 07 id OfoL, 1929, 44, S12) calls atten- 
tion to the fact that the head, as normally placed, is best .ad.apted for 
listening in a horizontal plane. Sound loc.aliz.ation is most accurate in 
front, nearly as accurate for the back, and least accur.ate .at tlm side 
and for the overhead position. Normally, localization occurs by virtue 
of some difference in stimulus received by the two cars. There are three 
wa^'^s in which such variation in stimulus can arise; (1) Difference in 
sound intensity; (2) difference in phase of the incoming sound waves, 
and (3) difference in time of arrival of some corresponding portions of 
the sound waves received by the two ears. After discussing these 
theories, the author mentions certain aural methods by instruments 
devised for sound location of aeroplanes. 

Further Experience with the Dichloramin Treatment of Mastoid 
Wounds. — Fenton (Ann. Olol., Rliinol. and Laryngol., 1929, 38, 65/) 
concludes that bactcriologic examination bears out eleven years o 
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clinical experience in several hundred cases, demonstrating the value 
of diehrorain-T, 2 per cent in chlorcosane, as a routine (jessing in acute 
mastoid surgery — not only for its remarkable inhibitory aetion on 
bacterial growth but also for shortening materially the duration of 
postoperative treatment. The wound is left open, save for one or two 
sutures at the ends. It is filled with the oil which is held in by a 
lightly inserted fold of narrow oil-soaked gauze packing. The dichlora- 
min is used daily during the first week or ten days of the reparative 
process. 

Deafness in Syphilis : An Audiometric Study.— In a series of 2201 
thoroughly studied patients on a general diagnostic service in which 
emphasis was laid on diseases of the ductless glands, about one-half 
could be classed in the nonendocrine group and more than one-third 
(792) were subjected to audiometric study. Drury (Ann. Oiol., Rhinol. 
and Lanjngol., 1929, 38, 625) after an exhaustive analysis of these 792 
cases, found that 81, or practically 10 per cent, of them showed a curve 
characterized by a marked lowering of auditory acuity at 4096 d, v.; 
and that in this group there was a surprising incidence of “putative or 
established syphilis.” Emphasizing that the recognition of syphilitic 
auditory neuritis is of paramount importance as possible evidence of 
early cerebrospinal involvement, the author recommends the audio- 
meter as the instrument of choice in the diagnosis of incipient syphilis 
of the auditory nerve. He further states that when this particular 
curve — the “dipper gap” — is encountered in a syphilitic, the aural 
damage is permanent, although the etiologic factor may be cured 
successfully. 
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Etiology of the 111 Health of Children Born After Maternal Pelvic 
Irradiation. — The cause of ill health or defects manifested by 38 or 50.7 
per cent of a group of 75 children irradiated while in ntero has been 
investigated by Gold-stein and Murphy (Am. J. Roeni. and Rad. 
Tlierap., 1929, 23, 322), who have reported previously the effects of 
preconception irradiation. The ill health of 10 childi-en of the 38 was 
attributed to parental influences or to accidental causes. Twenty- 
eight, or 37.3 per cent of tlie 75 children born after postconception 
radium or roentgen irradiation^ manifested mental or physical abnor- 
malities winch could not be attributed to parental influences, accidental 
mlections, or causes other tlian irradiation. In this group of 2S cliildren 
there were 20 who suffered severe disturbances of the centi-al ner^mus 
^^stem. Sixteen microcephalic children were included in this group, 
ihc remaining S children exhibited other serious disturbance.s of health 
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and development wliicli may liavc rcsnllcd from tlic irradiation received 
while ill vfrro. The large number of grave malformations appearing 
in children born after postconception irradiation, the uniformity of these 
deformities (chiefly microcephaly and mental defects) strongly indicate 
that there is a distinct relation between the irradiation and the defects. 
The occurrence of two cases of microcephaly and one of hydrocephaly 
in chilch-en born of women irradiated after the fifth month indicates the 
danger of irradiation of the fetus in the advanced stages of development. 
It is the belief of the writers that therapeutic ijclvic irradiation during 
pregnancy is extremely likely to injure the growing embryo, and may 
result in the birth of a seriously defective cliild. On the other hand, 
they find no indication that irradiation for diagnostic purposes during 
pregnancy is ilelctcrions in any way to the hcaltli of the offspring. 


Treatment of Malignant Tumors of the Rectum by Radium and 
Roentgen Rays.—Bowixc, Fricke and Smith (Kadioloyi/, 1920, 13,443) 
report the results in 127 case.s of malignant disease of the rectum 
treated at The Mayo Clinic with radium and Roentgen rays. The 
majority of the cases were inoperable, due to the size and extent of the 
])rimary lesion, or local metastasis, metastasis to important viscera or 
patient’s poor general condition. Adenocarcinoma of moderate malig- 
nancy predominated. Twenty-three per cent of the patients lived from 
three to six months, IS per cent from six to nine months, and 34 per cent 
longer than nine months. Almost 4 per cent sur^nved eighteen to 
twenty-four months, and slightly lass than 3 per cent lived twenty-four 
months or more. The writers regard it as evident that the lives of these 
patients Avere prolonged and that the activity of the disease Avas reduced 
thus diminishing distressing complications. ImjAroA’cment noted con- 
sisted largely in lessening of rectal discharge and pain, reduction of 
the size of the tumor and cessation of bleeding. 

Influence of Phenolphtbalein on Intestinal Movements, — From their 
, roentgenologic studies Caldavell and Crane (Radwlogi/, 1929, 13, 
403) offer the folloAAdng conclusions; Phcnolphthalcin in ordinary 
dosage has no appreciable effect on the moA-ements of the stomach or 
the small intestine. Phcnolphthalcin does not directly affect the rate of 
moA^ement, in any part of the digestiA’^c tract, of the food material taken 
simultaneously Avith it. The proximal half of the colon sIioaa's A'cry 
little, if anj% increase in its motor acti\dty during the period in Avhich 
phenolphtbalein is most active, about eight to tAVcIve hours after it is 
taken. The movements of the distal half of the large intestine are 
strongly stimulated by phenolphtbalein during its active period. Phen- 
ol phthalein has no local effects in any portion of the alimentary canal due 
to chemical or mechanical action on the boAvel Avail. ^ The drug is ni 
part absorbed during its passage through the small intestine and re- 
excreted into the colon or large boAvel. _ The laxative properties ot 
phenolphtbalein are due chiefly if not entirely to a stimulation of the 
large boAvel by that portion of the drug Avhicli is absorbed and camea 
by the blood to this portion of the tract. Only that portion ot the 
intestinal contents which has reached the distal colon by the time i 
phenolphtbalein becomes active, namely, about eight to tAveh^e hou 
after its ingestion, is directly influenced by it. Other apparent e 
arc secondary and indirect. 
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Etiology of Epidemic Encephalitis. Its Relation to Herpes, Epidemic 
Poliomyelitis and Postvaccinal Encephalopathy.— Levaditi {Arch. 
Neurol, and Psychiat, 1929, 22, 767) reviews in very clear sequence the 
modern researches in relation to the etiology of epidemic encephalitis 
and its relation to herpes. He feels that his own researches have 
established the following facts; Inoculation of laboratory animals with 
encephalitic material by the most various routes surprisingly seldom 
gives positive results; direct transmission of the virus from man to 
animal has been secured only in the rabbit; after successful transmission 
to one rabbit the virus can be maintained successfully by regular 
passages through the animals of the same species; he believes also that 
his previous researches had seemed to clear up some of the character- 
istics of the encephalitic virus, the clinical. and anatomopathologic 
aspect of the infection in the various receptive species, the routes by 
which the virus penetrates, its distribution in the organism, how it is 
eliminated, immunity, the problem of germ carriers, and some other 
points. Following this period in the research the author was successful 
in producing keratitis by corneal inoculation which gave rise also to 
typical clinical and pathologic pictures of experimental encephalitis. 
Prior to 1920 certain German research workers by experimenting with 
herpetic keratitis came to the conclusion that herpes was a specific 
infectious disease produced by a virus which was probably invisible and 
filtrable and was virulent for the rabbit. Later Doerr and Vdchting 
observed disturbances similar to encephalitis in rabbits in their experi- 
mental animals suffering from herpetic keratitis, thus demonstrating 
an invasion of the central nervous system by this virus. This led to the 
conception of the identity in natm-e of the virus of encephalitis and the 
virus of herpes. The author gives the credit for this to Blanc. Experi- 
ments in cross immunization were then undertaken and led to the con- 
chpion that the two viruses were either identical or very similar, the 
chief differences being on the one hand a greater cutaneous affinity and 
on the other hand a greater cerebral affinity. Subsequent researches 
have been both nonconfirmatory and confirmatory. The principal 
objections to the nonconfirmatory researches have been a confusion of 
epizootic encephalomyelitis in the rabbit with encephalitis produced bv 
the herpeticoencephalitic virus. ^ These two conditions can be differ- 
entiated clinically and pathologically, hence the majority of the non- 
conhrmatory experiments can be discarded. The confirmatory re- 
searches have established certain encephalitic strains of the herpetic 
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tj^pe as follows: LevacHti and Harvicr strains of cerebral and naso- 
pharyngeal origin; the Doerr and Schnabel strain from the cerebro- 
spinal fluid of an encephalitic patient; the Doerr and Berger strain from 
the neuraxis of a case of ejndemic encephalitis diagnosed by micro- 
scopic examination; the Berger strain by inoculation of glycerinated 
encephalon into rabbits; the »Schnabel strain from the cerebrospinal 
fluid of a case of acute encephalitis; the Luger and Lauda strain from 
cerebrospinal fluid; the Hogander strain from glycerinated encephalon; 
and some other strains not so fully studied. The author considers his 
own researches confirmed and that the total researches up to this time 
lead to the following conclusions: The transmission of encephalitis 
from man to rabbit is extremely difficult; rabbits that resist the original 
inoculation are found to be free from lesions and their sensitivity to 
inoculation from a pre\-iously infected animal is as great as that of 
rabbits not pre\'iously inoculated, so that their resistance to the first 
inoculation is not due to natural immunity; all the strains so far isolated 
and studied by the author and his collaborators have been kerato- 
genous, are xdrulent for the guinea pig and the mouse and nonpathogenic 
for the dog, and cross immunity shows the identity and nature of the 
strains with the herpetic virus. Hence, the author believes that the 
\nrus of herpes as the chief ctiologic factor of von Economo’s disease has 
been entirely confirmed. The chief objection to this, be believes to be 
the contention that the presence of the herpetic virus in the neuraxis of 
encephalitic subjects is not an absolute proof that it plaj's an ctiologic 
part in von Economo’s disease since it might be a common organism 
associated with the still unknown virus of encephalitis. The author 
cites a number of observations that materially reduce tlie probability 
of tliis being the case. In researches as to predisposition and ^^rulence 
in experiments on monkeys the author found that the monkey is, as a 
rule, refractory to the encephalitic virus isolated from, and maintained 
by passages through the rabbit even when the ^drus is introduced direct 
into the encephalon. Certain monkeys he found to be exceptions to this 
rule which he attributes to impairment of their natural resistance. He 
compares this with observations made on man and believes that simian 
and liuman species are not capable of contracting encephalitis unless for 
special reasons the natural refractory state proper to these species is 
impaired. On this basis he accounts for the discrepancy between the 
frequency of herpes and the rarity of encephalitis. Moreover, the 
author was able to produce typical encephalitis in a monkey by intra- 
cerebral inoculation of an herpetic Aurus. He discusses at length varia- 
tions in the neurotropic, corneotropic and dermatotropic affinities of the 
various strains. In conclusion, he does not believe that the ctiologic 
problem of epidemic encephalitis is completely solved, nevertheless, a 
great deal of progress has been made and the identity of encephalitis 
virus with that of herpes lias been fairly well established. 

Habitus Lipodystrophicus with Affective Psychosis — (Hypomanic 
Excitement). — Wertuam {Arch. Neurol, and Fsycldat., 1929, 22, 714} 
\vould reserve the term habitus lipodystrophicus for those types (so fai 
found only in women) in which there is a marked incongruity in the la 
deposition of the upper and lower parts of the body, usually showing 
marked thinness above the waist line combined with marked obesi y 
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below. He reports a case of this type which showed a typical hypomanic 
excitement. In discussing the case he shows that the patient falls 
within the upper limit of the pyknic body type but nearer the range of 
values found in cases which belong to neither the pyknic nor the asthenic 
group. He believes that the lipodystrophic habitus is constitutionally 
connected with lipodystrophia progressiva, the etiologj'’ of which is as 
yet unclear, but which seems to have a constitutional pathogenic factor. 
He comments on the fact that dysplasias of any type are relatively 
uncommon in affective psychoses and considers the case reported here as 
of special interest for this reason. 
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Types of Tubercle Bacilli in Human Tuberculosis. — Griffith (J. 
Path, and Bad., 1929, 32, 813) reviews much of the English as well as 
some of the foreign literature and reports the more recent researches of 
himself and his colleagues on this subject. An analysis of their results 
is considered in the three age groups of four years and under, five to 
fourteen years, and over fourteen years of age. In the English series 
of specimens, of 116 cases of cervical gland tuberculosis 3 were of 
human, and 18 of bovine origin in the first age group; during the second 
period 28 were of human and 26 of bovine type; 32 were of human and 
9 of bovine origin in the third age group. The total bo^dne incidence 
of cervical adenitis at all ages was 45.7 per cent. Among 611 cases of 
bone and joint tuberculosis 60 were of human and 24 of bovine type 
during the first period, 277 were of human and 65 of bovine during the 
second period, and 81 were of human and 4 of bovine origin during the 
last period. The total bovine incidence in the bone and joint disease 
group was 18.2 per cent. Of 23 cases of urogenital tuberculosis none 
occurred under four years; in the second age group 2 human and 1 bovine 
strain were encountered; after fourteen years of age 17 cases were of 
human and 3 of bowne origin. The total bovine incidence of urogenital 
tuberculosis was 17.4 per cent. In 33 cases of meningeal tuberculosis 
studied, 2 were of human and 1 of bo^dne type during the first period, 
13 of luiman and 7 of bovine in the second period, wliile 9 human and 1 
bovine strain were met with in the last age group. The total bovine 
incidence of menmpal disease was 27.3 per cent. IMaterial taken from 
if; yielded /2 human and 29 bovine types in the first age 

!n flin if . ^ second, and 21 human and 1 boAune 

n tlic thud. Ihe total bovine incidence in the autopsy group was 22.3 
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per cent. In tlie Scottish scries of specimens, of 17 cases of cer\ncal 
gland tuberculosis 1 human and 3 ho\nne strains occurred in patients 
under four ^years, 3 hmnan and 7 bo\ane between five and fourteen 
years, and 1 human and 2 bovine after the latter age. The total bovine 
incidence in this group was 70.6 per cent. Bone and joint tuberculosis 
occurred in 30 of tlie Scottish cases, 12 human and G bovine strains 
being represented in the first age group, 8 human and 2 bovine in the 
second, and 2 human but no boN-ine in the third. The total group bo- 
\anc incidence was 26.6 per cent. Considering the distribution of the 
primary lesions as a criterion it appeared in the author’s investigations 
that the bo\dne bacillus enters the body exclusively by way of the 
alimentary tract while the respiratory tract appeared to be the chief 
portal of entry for the human bacillus. E\’idcnce is advanced to show 
that demonstrable tubercle bacilli from foci presenting an inactive 
appearance at autopsy must frequently be dead as inoculation of 
material from these areas into susceptible animals meets with negative 
results. Tuberculous lesions whether produced by human or by bovine 
tubercle bacilli, and wherever situated, may undei’go spontaneous 
arrest and cure. 


The Distribution of Colloidal Lead in the Tissues After Its Intravenous 
Injection.—DiLLiNG and Haworth (J. PaiJi. and Bad., 1929, 32, 753) 
have followed by liistologic and chemical methods the fate of therapeutic 
forms of colloidal lead used by the Liverpool Medical Research Organ- 
ization in the treatment of malignant disease. The doses, given 
intravenously, which were injected into cals in di^^ded amounts over 
a period of three to four hours, were massive, varying between 0.3 and 
0.5 gm. lead; while those given to rabbits by a single injection usually 
represented 0.025 to 0.05 gm. of lead. The authors found the lead 
concentrated first in the spleen where it had entered tlie splenic cells, 
the large phagocytic cells and more rarely the endothelium of the 
splenic vessels. Large amounts were also found early in the paren- 
chymal and Kupfi'er cells of the liver and in the alveolar cells of the 
lung. In animals killed twenty-four hours after an injection, there was 
less lead in the spleen while particles were present in larger numbers 
and in more uniform. distribution in tlie hepatic and Kupffer cells. 
The particles in the lungs, after tliis period, had largely disappeared 
from the alveolar walls and were contained in leukocytes in the intra- 
alveolar septa. No evidence of injury to the liver, lung, or spleen by the 
lead Avas observed. In tlie Iddneys the granules were distributed within 
the glomeruli and around the secreting tubules, less frequently along 
the collecting tubules. These organs showed microscopically some 
swelling and degeneration of the secreting cells in the cortical tubules 
Avith loss of nuclear staining; in some cells necrosis^ Avas^ apparent. 
Although the lead Avas observed to be concentrated chiefly in the cells 
of the reticuloendothelial system, chemical examination revealed its 
Avidespread presence in A'arious tissues. Excretion ocemred into the 
urine, the bile, and the alimentary tract. 


Etiology and Pathology of Primary Lung Tumors.— S chuster (J. 
Path, and Bad., 1929, 32, 799) notes the increasing incidence of lung 
tumors and reports the investigation of 62 cases of pulmonary neo- 
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plasm. In this group there were 8 cases of sarcoma, lymphadenoma 
and thymic tumor and 54 cases of carcinoma. The author classifies 
tbe carcinomatous growths as: (1) Tumors arising from the bronchial 
structures, composed of epithelium which may be high columnar, or 
spindle in shape, or of polymorpliic character including squamous and 
polygonal cells. (2) Small cell tumors composed of cells of round, 
oval, cubical, or small columnar shape, probably of bronchial origin 
and frequently metastasizing to brain. (3) Tumors from the alveoli. 
The existence of alveolar carcinoma has not been proven. The pul- 
monary tumors metastasized most frequently to lymph gland, liver, 
suprarenal gland, and brain, but widespread and numerous metastases 
were not common. The persistent presence of columnar cells and mucin 
in the various tumors suggested the bronchial lining as the comnaon site 
of origin of pulmonary neoplasm but it was impossible to distinguish 
histologically between tumors which arose from the bronchial epithelium 
and those wliich arose from the glands and their ducts. No definite 
etiologic factor in the incidence of these growths could be demonstrated 
and pneumokoniosis did not appear to be a cause. 
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Endemic Typhus Fever of the Southeastern United States : Reac- 
tion of the Gmnea Pig.— IvUxcy {United States Pub. Health Rep., 
1929, 44, 589) gives the following discussion and summary after reciting 
the details of his studies: Blood from persons sick with the “endemic 
typhus” of Southe^tern United States injected into guinea pigs produces 
a definite febrile illness, with recovery and subsequent immunity to 
reinoculation. The reaction of the guinea pig appears to be identical 
with that produced by Mexican typhus, according to Mooser’s descrip- 
tion. It differs from that of the Old World typhus: (1) in regard to the 
character of the fever curve; (2) in the relative rarity of the so-called 
typhus nodes in the histologic preparation of the brain; (3) in the pres- 
ence of an obvious and well-defined scrotal lesion first described by Neill 
m 1918 m Mexican typhus. So far as the differences in the temperature 
'fi ^''^‘I'lency of occurrence of typhus nodes are 

stndv nf miglit be explained as due to strain variation. In a 

cases in the same general locality in 

ont^nnl’-ifr ^ Spite of a Very 

. 1 vC febrile reaction, the brain lesions were extremely hard to find. 
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In anotlier the temperature elevations were relatively slight, although 
the period of incubation and duration of the fever were essentially the 
same as in other strains. On the other hand, the involvement of the 
scrotum is much more striking and extensive than has been observed 
or described in guinea pigs inoculated with Old World typhus. When 
this obvious involvement was first encountered in a strain obtained 
from a case in Montgomery, Alabama, in 192.5, it was thought possible 
that it might be due to a secondary or contaminating infection. Since 
that time the same finding has been present in three other strains which 
have been successively established from cases in Montgomery, Ala., 
Savannah, Ga., and Wilmington, N. C. It was observed by Dr. William 
Allan in a sti’ain from a case in Charlotte, N. C. (personal communica- 
tion). It has been constantly associated with the presence of the virus 
and not with other infections in guinea pigs. It has not been observed 
during the past two years in guinea pigs from the same stock which 
have been inoculated with two strains of Old World typhus, thougli 
much less extensive histologic changes of a similar nature occur. These 
findings have been so consistent that it seems to be established that the 
obvious involvement of the scrotum and the rarity of brain lesions are 
characteristic of the endemic typhus %'irus in guinea pigs as they are of 
Mexican ^^rus. The demonstration of rickettsia-like organisms in the 
epithelial cells of the tunica brings additional evidence as to their iden- 
tity.^ It appears, therefore, that a North American strain of typhus 
can be recognized and distingui.shed from Old World typhus, though the 
two be closely related immunologically. The conclusion may be drawn 
that the disease which is endemic in our eastern seaports, Wilmington, 
N. C., Charleston, S. C., Savannah, Ga., Jacksonville, Fla., belongs to 
the typlius group, but is not dependent upon importation from across 
the sea. This disease has a common origin with the typhus of Mexico, 
even tliough transmission be effected by some agent other than that 
generally recognized for this disease, namely, the louse. 
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The Influence of Carbon Dioxid Upon the Respiration of Unicellular 
Organisms. — ^^Valter S. Root (from the Department of Phj^siology, 
University of Pennsylvania, the Marine Biological Laboratory, Wood s 
Hole, Mass., and the Department of Physiology, Syracuse University ). 
The respiratory exchange of Paramecium caudatum and the fertilized 
eggs of Arbacia punctulata have been studied by the methods of gas 
analysis. 

At 15-mm. Hg. carbon dioxid tension the rate of oxygen consumption 

* More recently, Dr. Henry Pinkerton, of the department of pathology, 
UniverBity (personal communication), has succeeded in domonstratmg the^ min 
intracellular organisms in the scrotal sac of guinea pigs infected vnth Europ 
typhus, oven though the reaction bo scarcely visible macroscopically. 
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of paraniecia increases, reaching a niaxiinuin of 13 per cent aboA’-e the 
control at 40 mm. At higher tensions the rate of oxygen consump- 
tion steadily decreases, crossing the control line at 66 mm. The aver- 
age respiratory quotient in forty-eight controls was 0.623. The average 
value in forty-two carbon dioxid experiments was 0.961. The respira- 
tory quotients increase as the tension of carbon dioxid increases, because 
the rate of carbon dioxid production remains relatively constant up to 
a carbon dioxid tension of 425 mm. Hg. 

The rate of oxygen consumption and carbon dioxid production of fer- 
tilized arbacia eggs is decreased from the beginning in a linear relation 
to 30 per cent of the control at a carbon dioxid tension of 35 mm. Hg. 
At this point the curve bends sharply, falling as a straight line to 
20 per cent of the control at 180 mm. Hg. The average respiratory 
quotient in thirty-two control experiments was 0.711. Tlie average 
value in twenty-six carbon dioxid experiments was 0.676. 

Carbon dioxid causes an initial increase in the motility of paramecia 
followed by a‘ decrease (personal communication from Mr. Orren Chase). 
It is suggested that the initial rise in the rate of oxygen consumption 
observed in the presence of carbon dioxid is dependent upon this 
increased motility. 


The Role of Copper in the Setting and Metamorphosis of the Oyster. — 

H. F. Prytherch (assistant aquatic biologist, U. S. Bureau of Fisheries). 
The most important and eritical period in the life history of the oyster 
is that during which the fully developed larva cements itself to some 
clean, firm surface such as old shells or stones and then undergoes a 
metamorphosis into a spat and adult oyster. The term setting is 
applied to this process of attachment, which is a biologic reaction of a 
most positive character. A study of the setting reaction under natural 
conditions showed that it occurred during the low-Avater stage of the 
tide or, in other words, when river discharge had its greatest effect on 
the physical and chemical condition of the water over the oj'^ster beds. 
The environment of the oyster is the most complex, from a ph^'sical 
and chemical standpoint, of any on the globe, and at periods of low tide 
we find the extremes of many factors, as the mixing of fresh and salt 
water is taking place. Experiments with the oyster larvas under con- 
trolled laboratory conditions showed that changes in temperature, 
salinity, hydrogen-ion concentration, oxygen content, CO 2 tension, and 
water pressure would not, in a single instance, induce the setting reac- 
tion. However, if in reducing the salinity, river water was used instead 
of distilled water, the larvae gave a positive setting reaction which 
indicated that there was some substance in the river water which served 
to stimulate and control their attachment and metamorphosis. Further 
experiments involving variations in the amount and proportion of the 
cations and anions of the neutral salts were found to be ineffective in 
producing setting of the larvae as were also the compounds of iron, zinc, 
tin,^ lead, aluminum and silver. The only element that produced a 
positive setting reaction was copper in the form of a pure metal or ns 
a carbonate, sulphate, or chlorid. This lieavy metal was effective in 
concentrations of one part copper to 5 million or 10 million ])art.s of 
sea water and it initiated the setting pi*ocess almost immediately. In 
the river water, copper was found to be present in relatively this same 
amount.and it is the specific element that is necessary for the attach- 
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ment, metamorpliosis and survival of the oyster. River water from 
which tlie copper had been rernoved by precipitation and filtration 
wa.s no longer effective in producing setting. 

Cytologic studies of the larva showed that during its development 
there were ^adually being deposited near the liver two dark green pig- 
mented bodies wluch disappeared with its metamorphosis into the adult 
form. These pigment spots on closer examination were found to con- 
sist of a mass of densely packed leukocytes containing numerous green- 
colored granules. When the setting reaction begins the pigment spot 
breaks up rapidly, as approximately 300 leukocytes migrate from each 
into the blood steam, and by greatly increasing its oxygen-carrying 
capacity supply an effective mechanism for the rapid growth and 
development which follows. The rate of growth of the larva and its 
metamorphosis were found to be controlled largely by its ability to 
obtain this essential element in the form of free metal ions wlicri the 
mixture of salt and fresh water is taking place. 

Since copper plays such an important r61e in the respiratory processes 
of the oyster, it is to be expected that growth and development of the 
organism will be controlled to a large extent by the presence and avail- 
ability of this important element in its environment. 


The Mechanism of Curarization, — ^W. A. H. Rij.shton (from the John- 
son Foundation for Medical Physics, University of Pennsylvania). 
There are many conditions which abolish conduction from nerve to 
muscle, although neither individual tissue has lost its conductivity. 
This state is curarization in the broad sense of the word, and two mech- 
anisms have been proposed to account for it. Claude Bernard postu- 
lated a susceptible intermediate substance whose conductiA'ity was 
abolished earlier than that of muscle or nerve. Lapicque postulated 
that conduction was only possible between tissues of approximately 
the same clrronaxie, and that curarization is due to the alteration of 
the time relations of one tissue relative to the other. 

In a previous communication to this society evidence was given sug- 
gesting strongly that the nerve-muscle complex contains two excitable 
substances of very different chronaxies. The substance isochronous 
with nerve was identified with the intramuscular nerve twigs, whereas 
the chronaxie of the muscle substance itself was some twenty times as 
great. If this is true, Lapicque’s theory of curarization would require 
that impulses could not pass from nerve to muscle even imder normal 
circumstances. 

Tlie effects of curare and of fatigue through the nerve were the same 
and as follows; The substance identified with muscle suffered no 
change in threshold for any duration; that identified with nerve twigs 
was abolished at the same time as the failure of excitation tlu-ough the 
nerve, and a typical muscle curve was revealed in its place. These 
results confirm the former identification of the two excitable substances 
in muscle, and confirm Claude Bernard by showing that curarization 
occurs when there is no excitability change at all of the muscle substance. 

Lapicque’s experiments upon the antagonism of strychnin and 
veratrin were repeated, but his results Avere not confirmed. Strychnin 
cause a rise in nerve threshold but no change in chronaxie, nor Avas it 
ever observed to restore indirect excitation which had been abolished 
by veratrin. 
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Mercury Derivatives of Cystein.— James C. Andrews and Pauline D. 
Wyman (from the Department of Physiological Chemistry, University 
of Pennsylvania). The method of preparing cystein described by 
Harris {Proc. Boy. Soc. (Lond.), Series B, 1913, 94 , 441) has been shown 
by And™ (J. Biol. Cliem., 1926, 69 , 209) to result in only about 
85 per cent reduction. The method consists in precipitating cystein 
with mercuric sulphate and treating the compound formed with hydro- 
gen sulphid. Mercuric sulphid is precipitated and the greater part of 
the cystin is reduced to cj'^stein. Since cystin alone in acid solution is 
not reduced by hydrogen sulphid, the reduction occm’ring when the 
mercuric sulphate compound is used has been attributed to some cata- 
lysis inducted by the simultaneous precipitation of the HgS and libera- 
tion of the free cystin. In such a case the reaction involved should be : 

2H+ 4- S= + IISSE++ 2IISH+ 4- S° , 

that is, free sulphur, equivalent to the cystin reduced should be precipi- 
tated along with the HgS. However, repea,ted attempts to identify 
free sulphur in the precipitate have always failed. 

Our investigations of the composition and properties of this mer- 
curic sulphate compound also brought out several facts which were not 
explainable on the assumption that the compound was one of cystin 
and mercuric sulphate. For example, analysis showed the compound 
to contain 3 atoms of mercury to 2 of nitrogen (corresponding to 
3 mercury to 1 cystin) whereas potentiometric titration of cystin with 
mercuric sulphate solution gave a sharp minimum on the voltage curve 
at a ratio of 1 mercury to 1 cystin. 

Similar investigations by Vickery and Leavenworth (J. Biol. 
Cliem., 1930, 86, 129) with silver salts, led them to conclude that when 
silver salts react with cystin the precipitate formed is silver cystein 
instead of silver eystin, and that the cystein is formed by a mutual 
oxidation-reduction reaction of the Canizzaro type whereby cysteic 
acid is the oxidation product. In testing tliis suggestion in the light 
of our results with mercury we find surprisingly good confirmation. 
If the precipitate obtained from mercuric sulphate on cystin already 
represents the reduced compound, no free sulphur should be formed. 
The 1 to 3 cystin to mercury ratio represents equally well a 2 to 3 
cystein to mercmy ratio with 1 mercury substituted for the 2 hydrogen 
atoms of the sulphydryl groups of 2 cystein molecules and the other 
2 mercury atoms added to the two amino groups. This structure fully 
explains the potentiometric results: the introduction of the first mer- 
cury atom IS accompanied by reduction of cystin to cystein, the other 

. wit?' f? “"“‘y additive. Hence only the first would cause 
a DreaK in the voltage curve. 

Filtrates from the precipitation of 1 cystin with excess mercuric 
sulphate have always been dextro-rotatory This simnnrtQ +Lo u 
thesis of cysteic acid which has the value: 

Wd = +8.25 

simultaiieousiy'^oxi^zed™rcyltStcid''atul''t™ “ 

decided Uolcic interest in 
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Editor's Statement. 

We announce with regret that it has just been brought to our 
attention that in the article by Carlo J. Tripoli on “A Study of 
Stools Cultiued for Endameba Histolytica for Diagnostic and Other 
Purposes" in the December, 1929, numlier of The American 
J ouinvAL OF Medical Sciences (vol. 178 , p. 822) several extensive 
statements occur that had previously appeared in articles by 
Drs. Clifford Dobell and P. P. Laidlaw (in Parasitology, 1926, 18 , 
283), and by Dr. J. H. St. John {Am. J. Trop. Med., 1926, 6, 319), 
copied either verbatim or with the change of a few words in the 
course of several sentences. These repetitions were not enclosed 
in quotation marks, nor was their source acknowledged in any way, 
except that the original authors’ names and articles were included 
in the list of references. Communication Avith Doctor Tripoli and 
those under whom the work Avas done indicates that the AA*ork Avas 
primarily prepared as a class exercise and that the author—a 
medical student at the time—AA’ronglj' considered it legitimate to 
make cA'en lengthy excerpts from the articles of others if reference 
to the articles AA-as made in the bibliography. The minor textual 
changes AA'cre made by those to Avhora the manuscript AA’as shoAvn, 
AA’ho, like the editors, Avere unaAvare that the material had been 
copied. 

We Avish to express to Drs. Clifford Dobell and P. P, LaidlaAv, 
and to Dr. J. H. St. John our deep regret that parts of their articles 
should have thus appeared in our Journal Avithout the customary 
proper acknoAvledgment. 


Notice to Contributors. — Manuscripts intended for publication in the American 
Journal or the MEmcAE Sciences, and correspondence, should be sent to the 
Editor, Dr. Edward B. KRminnAAR, School of IModicine, University of Penns>'lvanm, 
Philadelphia, Pa. 

^\jrticlcs arc accepted for publication in the American JouRNAii or the MedicaIi 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should be 
double spaced wdth liberal margins. The author’s chief position and, %Yhcn possible, 
the Department from wliich the work is produced should be indicated in the subtitle. 
Illustrations accompanying articles should be numbered and ha%''e captions bearing 
corresponding numbers. For identification they should also have the author’s name 
wTiticn on the margin. The recommendations of the American Medical Association 
Style Book should be follow’cd. It is important that references should be at the end 
of the article and should be complete, that is, author’s name, title of article, ioumal, 
year, volume (in Arabic numbers) and page (beginning and ending). 

Two hundred and fifty reprints are furnished gratis; additional reprints may bo 
had in multiples of 250 at the expense of the author. They should be asked for 
when the galley proofs are returned. 

Contributions in a foreign language, if found desirable for the Journal, wiH be 
translated at its expense. 
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